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THE STANDARD CYCLOPEDIA 
OF MODERN AGRICULTURE 


M#lMrolOiQft the acience or branch of 
knowlodffe treaU of atmoapheric pheno- 
mena reUtiii^ t<» weather and climate. The 
phenomena with which it deaU and the inatni- 
meiita uaed in their oWrvation are uiainlv 
these, viz. : temperature (thcriiioiiieterX humid- 
ity (hygrometer^ atmospheric premure (liaro* 
iiieterX wind ^emometer), rainfall (rain-muj^), 
and clouds. Thoee phenomena are all t'eTeraiile 
to the action of the sun, and accordingly pre- 
sent variations depending u^xm htcality (includ- 
ing the infinitely ranea physical fratiires of 
different places), the diurnal revolution of the 
earth upon its axis, and the annual revolution 
of the eailh nmiid the sun. It is the business 
of meteorohigy to examine the laws which ragu- 
late these vanatioiia It pursues its enrpiiries 
in two directions: (1) w’ith reference to the vari- 
ations oljserved at different times in the same 
locality with the view of obtaining average re- 
sults as to its climate — cl imatology ; and (2) with 
referencf* to the variations observed in different 
localities at the same time with the view of ar- 
riving at the laws w'hich regulate the changes 
in the weather— weather study. In the prose- 
cution of this study olMervations are taken at 
the same hour of (tretmwich time at a number 
of stations situated over a large extent of the 
earth’s surface. These observations include read- 
ings of barometer, therinonieter, hygrometer, 
rain-gauge, anemometer, &c., with non instru- 
mental olMervaticin of cloiida The results which 
indicate the phenomena existing at that hour 
at the several stations are tabulated, or regis- 
tered, formed into weather charts, kc. These 
charts are made by putting down on a map 
readings taken at the same moment over a targe 
tract of country, and joining by lines the fKtitits 
where the readings agree. Since the general 
use of the electric telegraph this branch has as- 
aumed great practical importance. By its means 
observatiorm made at many distant places may 
be immediately communicated to one centre, 
and men of science are thus enabled to forecast 
with considerable accuracy the weather which 
»y be expected in certain districts. 8uch 
porecasU can be made with great accuracy in 
tropical and sub-tropical countries where the 
atmoepberic conditions are rery constant, and 
w^ions from the average are consequentlv 
^ attended with much 
laws dilBculty in temperate countriea. In the 
BruiMi Islea tb^ are exceptionally difiScult, 
^ VeutX. 


owing to the fact that on the side from whi(*h 
nearly all weather changes come, namely, the 
west, the existence of the Atlantic Ocean ren- 
ders telegraphic warning of changes of weather 
itn]K)SHible. The fact that a storm is travelling 
east wal'd may be telegraphed from Aiiierira, 
Imt there is always a chance of its lieing dis- 
sipated or defied^ long Iwfora it reac'hes the 
coasts of Eniope. It naving been observed, 
htiwever, that a sUimi is always preceded bpr 
a full of the barometer, the tendency to fall is 
olmerved some time liefore the minimum de- 
prefision occurs; the notice of this tendency, 
together with observations of the wind aiut 
iiKitioiiM of cirrus clouds, enables storm wani- 
ings to 1)6 sent fnm olMervatories to the Me- 
teorological Offi<*e ostablisliod by Ooveriiinont 
ill Ixmdon, wlienn) they tie telegraphed to the 
various parts of the United Kingdom. Thu 
farther eastward we travel in Europe the easier 
does the forecasting of the weather uectime. In 
the United Htates, where the majority of storms 
nse in the district to the west of the Mississippi, 
and are thus capable of easy oliservation, great 
accuracy has Wn attained. In (It eat Bn tain, 
the United States, and most civilized countries, 
systems of weathei forecasting have now lieeii 
established since alsmt the year IHfiO, the name 
of Admiral Fitziny lM*itig associated with the 
early days of the system in England. The 
United Kingdom is now divided into eleven 
districts, and a forecast for each of these is 
issued twin* a day— thus rendering some wu’viee 
to agriculture. Weathei disturliances are gener- 
ally cycle unc or an ticy clonic in character. See 

W RATHER, InFLUEIICR OF, ON UrOI*S. 

of Oofitrol and llootraint. 

- Tlic animal doctor is at every point confronted 
with the difficulty of restraining or controlling 
his |Mtient, wbetner for the administration of 
nit*dicines (see Mbdicimki, Admiiistratioic or), 
or the performance of major or minor opera- 
tions. At one time he is required to medicate 
or operate upon an unbroken colt (see article 
Brcakino) or unhandled bull ; at others a savage 
BOW, timid sheep, or morose dog; or his subject 
may a horse or dog so well disciplined as 
submit to almost anvtniug when controlled only 
by the voice. A broxen horse may lie sufficiently 
restrained by holding up a front or hind leg, or 
by the application of the ordinary twitch ; or it 
may be necessary' to cast him by ropes or hobbles, 
aa shown in the article CAerixo a Horsk By 

1S6 
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Methods of Control and Restraint 


means of stirrup strap or Barey’s leg strap, with 
kneeoaps for protection, and a rope, exponente 
of the art of control have demonstrated their 
entire authority over wayward beasts. Barey, 
BLayes, Sample, Galvayne, and others have been 
able to impart the art to some of their pupils; 
but the sater methods of casting, as illustiated 
in the last-mentioned article, are more likely to 
give satisfaction where a scratch team has to 
be relied on. Cattle may have to be noosed by 
the horns ; and when this is done they should be 
secured to a beam overhead, and not drawn up 
to a wall, lest a horn may be broken. The bull- 
holder or nose-clamp affords the best hold on a 
bullock, but he may have to be noosed in order 
to apply the instrument. Cattle not being ac- 
chstomM to having their legs held up, cannot 
be controlled in this way; but for dressing 
diseased feet, a cord and overhead pulley may 



victim to a gate or ox fence. Youngsters up 
to a year or more m^ be controlled in the 
way described under dasTRATiov. Sheep are 
so easily controlled that it is scarcely necessary 
to refer to turning ; but it may not be known 
to those who have not castrated adults how 
easy it is, if a man sits astride of a hog form, to 
bold a powerful animal, whose weignt is sus- 
tained by the form, the animal’s ba^ being to 
the man, and the latter grasping a front and 
hind foot in each of his hands. Pregnant ewes 
should not be so controlled, but gently restrained 



Koote for Pig, sttaohed to upper jaw 


be used if the beast is confined in a narrow 
stall, and a couple or more men push him against 
his aide at the same time. A cow’s preference 
for her own stall makes her more easily handled 
there than if removed. Pressure of the thumb 
and fingers over the withers has a more or less 
controlling influence over these animals, and 
may suffice when a hypodermic injection is to 
be given, aa in tuberculin teating. For minor 
operations in the region of the udder, cow-ties 
may be used, these generally consisting of horse 
hair plaited and looped at the ends, and passed 
round the two hind pasterns or just above the 
fetlocka Soft rope will do; but a beast un- 
accustomed to this method of restraint will 
often fight against it, and a little time should 
be allowed for the animal to discover its help- 
lessness before attempting the operation. Tying 
head and tail together, or the mere holding up 
or down of the tail, will restrain some mdi- 
viduals, while others must be thrown to the 
ground for any but the most trifling operations. 
Hobbles, or loops of rope around eacn pastern 
and a running rope through all of them, on 
the same principle as horses are cast (see Cast- 
ing), will prove successful ; or looping the hind 
limlM only and passing the running rope be- 
tween the front legs, or noosing one front and 
hind leg of the same side, will succeed, if the 
head is suddenly turned to the opposite side. 
Unless one is dexterous enough to take the 
bullock by surprise, it is better to hobble all 
four legja and rely on force chiefly, although 
most animals contribute to their own fall, and 
the passive resisters prove the more difficult I 
to throw. If cattle must be casL a deep bed I 
of straw should be employed. Some of the I 
most expert spayers we have known, lash their j 


upon their sides, if footrot or other troubles 
need to be attended to. Pigs at all ages are 
troublesome creatures to hold, and easily choked. 
A noose can with patience be got into the 
mouth, and should be pulled up over the face ; 
not attached to the under jaw, which in the 
Tam worths and long-faced animals may receive 
serious injury during the animal’s passionate 
efforts to break away. When medicines have 
to be given by force, there is no better * bottle ’ 
than an old boot with the toe cut off, the pig 
finding satisfaction in biting it, and more or 
less unconsciously 
swallowing the 
liquids poured in at 
the top. Young ani- 
mals, of whatever 
species, that have 
never been con- 
quered by the halter 
or the noose, should 
not be tied to a fixed 
point, but the cord 
should be passed 
round a post or rail 
and in cnarge of a 
man, who will slack 
out if the* prisoner 
seems in danger of injuring himself. Dogs are 
restrained by many means, but an injured or 
savage one may have to be noosed round the neck ; 
or if he have on a collar a hooked stick may 
got under it, and a turn of the wrist will soon 
ensure a victory, after which a clove hitch will 
render the operator safe from his teeth, but not 
his nails, which can infiiet considerable injiwy — a 
fB/ct that is only remembered by canine speeialutB, 
who most fear dogs’ nails and eats’ mte% eon- 



Caove Hltoh for Dog 
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Metric System 


may to tke mienllT aoenited viows •• to the 
Mnootoiled fin bMMliiig UiM aniinsli. DogSi 
iiora than cfttoy sn ditiNMM to tfltr off 
ar other applianoeiy aiid may be reatrained by 
in l^imbHliaa frill or collar cot out of floor- 
cloth or otiff cardboard and attached to an 
Mdinary atrap collar. This appliance, if auffi- 
eientiy wide, niakea it difficult to lick any part 
of the body, and prevents striking the hsfe of 
an itching ear witn the hind foot. If it is de- 
sifwd to protect the trunk from the animars 
interference, a corset may be made, with cane 
or whalebone ribs running from the elbow to 



Dog Collar (lEUsabethaii Frill) 


the stifle joint ; but special arranffement is neces- 
sary for male dr»g8 to enable them to urinate. 
Cats are best controlled by being rolled up in 
a soft blanket, into which they can fasten tneir 
talons and help to secure themselves; the part 
to l>e treated may then be exposed, and the legs 
held by an assistant With only the head ex- 
posed, a cat can be held by the ears and scruff 
of the neck while a fish bone is taken out of the 
mouth ; or if castration is the object, the hind 
legs are pulled out of the blanket, wliile the cat 
is neid between the knees of the operator. The 
most convenient and merciful means of restraint 
for the performance of operations of any mag- 
nitude are to be found in the employment of 
anspstheticH, either local or general See also 
Eve, Diseases of. [ill.] 

Metric System. — The measurement of 
any quantity is the comparison of the quantity 
with a standard quantity of the same kind 
which is called the unit. Thus tlie measure- 
ment of the length of a given object is made 
by comparing the lengths of the object and a 
footrule, and the measurement of a weight by 
comparing it with the weight of a standard 
piece of metal, a pound weight, ton weight, 
^ The footrule thus gives a unit for length 
meuurement, the pound weight a unit for 
we^t measurement. Lengths are quantities 
wUch have to be measure very frequently, 
and vaiy in magnitude between those which 
we characterize as minute and immense. A 
unit which would be useful in estimating a 
minute distance would be useless in estimaung 
one. Thus the diameter <rf a hiur 
be most conveniently e xpr e ssed in hun- 
drsd tlm ol an iach» bat it would be nostinocm- 


Tsnient to ezpmi the diameter of a steamship's 
funnel in those units. The unit of weight which 
is used in apporti<ming a dose of a poweiful 
drug would be too small for expreming the 
weight of a bag of com. Thus subsidiary units 
have to be introduced which are multiples or 
parts of the standard unit. The multiples are 
used for estimating quantities which are too 
large to be expressed by a convenient number 
in terms of the standard unit, the parts for 
those which are too small. Thus the standard 
unit of length is the yoref, which is the distance 
between two hair-lines marked on gold studs 
whidi are inserted in a bronze bar. The stan- 
dard yard is deposited in the Board of Trade 
offices, and elaborate apparatus has been con- 
struct^ for the manufactui*e of extremely aoru- 
rate copies of it. The subsidiary units of length 
are the pole, furlong, mile, for large, and the 
foot and inch for sni^l, estimations Siniilariv, 
the standard weight-unit is the pound, and sub- 
sidiary units are the hundredweight, ton, ounce, 
chmm. Now common sense indicates that the 
subsidiary units should be multiples or quotients 
of the standard units by such numbers as will 
make the reduction from the one to the other 
as simple an aritlimetical process as possible; 
but the present British system of units not only 
does not fulfil, but seems designed in defiance 
of this rational requirement. To reduce our 
measures we have to multiply and divide bv 
such cumbrous numbers as 12, 16, 27, 144, 1728, 
6J, 30j. Let anyone try to osculate the value, 
at £l per cubic foot, of the contents of a l^x 
whose edges are, say, 3 ft fl in., 4 ft 10 in., 
2 ft. 8 in., and he will realize the arithmetical 
drudgery en tailed by an unsuitable choice of 
subsidiary units. Multiplication by 10, 100, 
KXK), &c., is performed by merely transposing 
the decimal point, and hence in a common-sense 
system of units the suboidiary units should be 
multiples or fjjuotieiits of the standard unit by 
10, 100, 1000, &C. Such is the case in the m§mo 
avBteniy which is in use on the Continent To 
denote that a unit is 10, 100, 1000 times the 
standard unit, the prefixes (derived from the 
corresponding Greex numerals) deca-, hekto-, 
kilo- are used in conjunction with the name of 
the standard unit ; and to denote that a unit is 
lb* xhfy TiAm l^be standard unit ded-, centi-, 
milli-, whicn are derived from the Latin nu- 
merals, are employed. Hius the standard unit 
of length is the iMti% whieh is about 98*37 iiL| 
and we have — 

1 millimetre of a metre. 

1 centimetre =: „ 

1 decimetre =: A „ 

1 decametre ~ 10 metim 

1 hektometre =: 100 „ 

1 kflometre r: lOOO „ 

(The decametre and hektometre are not in 
general use.) Similarly, the standard unit of 
weight is the gramme, and the subsidiary units 
in common use are the kiloaramme (1000 grammes 
= 2*2 lb.), and for scientiflcjrarposes, uie milli- 
graiMM (tiAm gnunme). ITie tonneau (corre- 
sponding to our ton) is also used, and is equiva- 
lent to U)00 kilograiuiiies. 



an nam iNtn aad onUe mto 
tM: bwk ««*• ««««9y “! 

mmQXIO aqainra metren) and Anotart (100 am) 

Ar am xmiiraaMO^ sad the Aihr for 
dttdmtre) and molttplea of the litre for Tolume 




47~.i^Tasi;vr—»<* 


The monetaiy qratems in use on the Oontinent 
alflo decimal. Thus in France the frwM is 
ds:s\d%9L into oeifdimet (1 centime = fnmcX 
and coins of the value of 10, 20, 50 centimes are 
employed for small suma For large sums, coins 
of the value of 10, 20, 50, 100 francs are used. 

The decimal system has also been extended 
to the graduation of the thermometer. The 
scale used is the Centigrade ecale^ and in it 
'freezing-point of water is taken as zero, and 
the temperature of boiling water corresponds 
to 100 degrees. 

Under a decimal system, an example such as 
we have stated might read: Find the value at 
^ francs per litre of the contents of a box 
whose edges are 3*6, 4*1, 2*8 metrea The arith- 
metical solution is — 

Content = 8*6 x 4*1 x 2*8 cubic metres, 

= 8*6 X 10 X 4*1 X 10 X 2*8 x 10 cubic 
decimetres or litres. 

Value = 8*6 x 4*1 x 2*8 x 1000 x 20 francs. 

The following approximations may piove use- 
ful to readers:— 


Acres x 
Bushels X 
Feet X 
Gallons x 
Inches x 
Miles X 
Ounces x 
Pints X 
Founds X 
Yards x 


•4 
*80 
8 
4 

2i 

1-5 = 
•28 
1*75 
•46 
•9 


Hectares. 

Hectolitres. 

Decimetres. 

Litres. 

Centimetres. 

Kilometres. 

Hectogrammes. 

Litres. 

Kilogrammes. 

Metres. 


The accompan'd^ Plate gives a means of 
quickly reducing English measures to their 
equivalents on the metric system and vice versa. 
Suppose, for example, that it is reouired to find 
the number of kilogrammes in 60 lb. Run the 
eye up the vertical through 60 on the horizontal 
scale (English measures) till it encounters the 
kilogramme-pounds line. The vertical distance 
traversed indicates the number of kilogrammes, 
and reference to the vertical scale (French mea- 
sures) shows it to be slightly over 27. Hence 
60 lb. = 27 kilos. Similarly, 60° F. = 15j°G; 
60 acres - 24 hectares, 60 pints = 84 litres, 
&C. To reduce 40 kilogrammes to pounds, run 
the eye along the horizontal through 40 on the 
vertical scale (French measures) till it encounters 
the kilogramme-pounds line, l^e horizontal dis- 
tance traversed indicates the number of pounds. 
It is about 88, so that 40 kilos s: 88 lbs. Simi- 
larly, 20° C. = 68° F.; 70 kilometres = 43 J miles; 
90 litres = 20 gallons, &a [r. j. t. b.] 

Metritis, th at is, inflammation of the womb, 
is of two kinds, simple and septic. This division 
had been long accepted, and is convenient to 
distinguish metritis arising out of accidental 
causey from that induced by a specific septic 
prganism or poison in which case we disease is 


and* 

dt^notmte betwma the tmpbr and virulent 
inflammations of the visous. Simple metritis 
u apt to follow on protracted laboom or any 
diflSculty calling for fordble interference. The 
employment of ropes or other cordage that is 
not clean, and wounds from the finger nails of 
the accoucheur, are among the causes most fre- 
quently inducing metritia Commencing in the 
membrane lining the cavity, it soon extends to 
the walls or subistance. It comes on in a few 
hours after parturition, and in mares is gene- 
rally fatal. Abdominal pain, as of colic (ee% 
Colic), and unnatural excitement usher in the 
malady. The mare will sniflT at the ground, 
march round and round the box, with intervals 
of depression in which the head hangs down, the 
nostrils are dilated, and the breathing hurried. 
There is a fetid dark-red discharge from the 
vulva, and the secretion of milk entirely ceases. 
A high temperature — as much as 107° F. is ob- 
servec^ or even higher — together with a ouick 
and wiry pulse. Sudden amelioration of the 
symptoms may be followed by laminitis (s^ La- 
MiNiTis). The septic metritis is said to be inti(»- 
duced at the time of conception by the stallioi • 
The foal seldom survives many minutes, if it is 
not stillborn. The placental nienibi*ane8 are a 
dirty drab colour and quickly expelled. The ill- 
ness of the mare comes on soon after parturition, 
with symptoms similar to those described above. 
If death does not quickly supervene, blood- 
poisoning and abscesses probably follow. All 
animals are liable to metritis, the ewe perhaps 
being the most susceptible of all. All who may 
have to play the part of accoucheur should wash 
the hanas and cut back the nails, and immerse 
them in carbolized oil or other antiseptic. All 
appliances used should be similarly prepared. 
Syringing the uterus with permanganate of 
potash, or carbolic lotions, ana the administra- 
tion of hyposulphite of s^a, quinine, gentian, 
and other tonics, with invalid foods, are advised. 

[h. l.] 

Mexican Hairless Doip.— The Mexican 
Hairless Dog belongs to one of the numerous 
families of the canine race which possess no 
hair upon their bodies ; in fact, in common with 
the South African Sand Dog, it grows no coat 
at all, in which respect it differs from most of 
the hairless varieties, as the majority of the 
latter have tufts upon their heads. In general 
conformation they somewhat resemble the Whip- 
pet, but they are much smaller, the average 
weight being from 8 lb. to 10 lb. The ears are 
either carri^ erect or dropped close to the sides 
of the head, and a peculiarity of these hairless 
dogs is that their skin always feels cold to the 
touch. There is always a tendency on the part 
of the varieties which grow no hair to develop 
coats after a long residence in this country* 
cause doubtless being the coolness of the cli- 
mate. The coats, however, if they appear, are 
never long, but partake more of the natutf^ of 
a short, downy fluff, which bears no resemblance 
to genuine hair. The most common colotir ia 











6 


Micas — Microgaster 


% fort of eieplyuit-my, and this is often assoea- long*nosed mouse (Mui tilmtiew) gnaws only at 
ited with dulfpinkisb^ooloored mottlings, whilst roots and within 2 or 3 in. above-ground ; but 











roots and within 2 or 3 in. above-uround ; but 
the short-tailed, broad-neaded voles 
^rvicM) can all climb (except the 
Water-rat, d. amphtbtuty which 
gnaws the base of stems and ex- 
posed rootsl These climbing land 
voles incluae the True Field-mouse 
*/\ //y (d. arvalii\ which migrates from 

fields to woods in autumn, devours 
seeds, and ffnaws the bark of sap- 
lings and poles near the ground, but 
/ 7 cannot climb well. The Common 

vA Field -vole agrutiM\ which also 

y// . devours seeds and gnaws bark, is a 
better climber, and often gnaws 
higher up; while the Red or Bank 
Vole (d. glartolm) chiefly gnaws, 
' and climbs up 10 or 12 ft. to reach 

the softer bark. The gnawing of 
^ mice and voles near the ground can 
'^jggs^ be easily distinguished from damage 
by rabbits by the far closer and 


^ smaller teethmarks ; and the gnaw- 
Mexiean Hairieai Dog jug Bank Vole high Up can be 

distinguished from that of squirrels 
lonietiines the pink shade extends almost all through being smaller and closer, and less regu- 
>ver the body. [v. s.] lariy perpendicular, while it is generally done in 

Micas, a group of minerals occurring as winter (wheieas sauirrel-gnawing usually takes 


>ver the body. [v. s.] lariy perpendEcular, while it is generally done in 

MIcac, a group of minerals occurring as winter (wheieas squirrel-gnawing usually takes 
lakes, scaleis or six-sided plates in a very large place in spring and summer, when the sap is in 
iuiiiIh*!- of igneous and nietomorphic rocks; flow). The best way to protect seed in nurseries 
Voiii these rocks, micas liecome washed out to is to moisten the seed slightly and roll it in red- 
iccuniulate again in sandstones, or even in some lead powder before sowing; but when nursery 
imestones that ai-e formed in the neighlKiurhcKid plants and young plantations are attacked, the 
►f older mounUin chains. The micas crystal- only effective way of getting rid of such vermin 
iM in six-sided prismatic forms of the mono- is to lay oatmeal poisoned with phosphorous 
lime system, and they break very easily into paste in drain pipes. Damage is always worst 
amime along cleavage planes parallel to the in young plantations where there is a strong 
>ase of the prism. These lam i nee are trails- crowth of errasH. A crrAat amnunf. nf rlamairo 


>ase of the nrism. These laminae are trails- growth of grass. A great amount of damage 
>arent and flexible, and those from the large was done in the Forest of Dean in 1813>14 also 
•rysulu tliat CKcur in Ruwiian and Indian Bi-an- at Bannnch (Perthshire) in 1663-4, and in the 
te» are used commercially for cap to lamp south of Scotland generally in 1892 (when a 
•himiieys, for lamp chimneys themselves, and Deprtmental Committee was appointed to re- 
•ven as a substitute for window glass. Their port on it in 1893). fj H 1 

flancing surfaces catch the eve as they lie scat- MIehaelmats, the 29th day of SepWmiier. 
ered about in clays and sands worn from other It is a common term of entering on the tenancy 


ocks. The very common rock mica-schist, re- 
ultiiig from the extreme alteration of clay, is 


of farms in England. 

MiehMlmas Daisy, one of the larger. 


argely made of mica, and may present gleam- coarser species of astei-s which are larmlv 
ng surfaces over miles of country. grown in gardens for autumn effect. Sec 

Bv slow decay, the luicas no doubt add potash Aster. 
o the «)il, since they are well supplied with Mierocllno. a potash felspar commonly 
his i^terial, and an ordinary granite, witli its found in giunitic rocks. See Fblspab. 


K>tMh felspars and its micas, thus looks pro- 
uising fifjm a chemical point of view. The 


Mlorosawt«r« an extensive genus of min- 
ute ichneumon flies, most serviceable in the 


, .w - — r ax/uii^uuivrii U1D9, luuBi* ■erviceaDie in tne 

"t®"*^** •“ Mwl {Men in keeping under some cater- 

it^twfactor>\ Tlie ferruginous yellow loams, pillars which damage the crop. 

i«nv s?huJr*wm‘1i Linn., is eJ^ially attendant 

^ ^ discuseed in the article upn the lai-vte of the white cabbage butterfly, 

Mies MCI Vnina nemaira tn^Wnnli *",7^'®** produce maggots, 

^®?*T**^*f* '"'**“* consume the fat and musclee, and, when 

•w^—Mioe and voles often do a great deal little more than the ekin ie left/ they come 

“ yellow 8ilken_cocoona, like t^ of the silk- 


iinwriM ® — / V 4;uuvuua, iixe Dnose oi tne SIIK- 

ti^twentv worms in miniature. The insect expands nearly 

“d ehining, with two antenii 

aplinn un to ^ in******°.S'^****?** beech, extending as far ae the four wings, which are 
^ ^ of**? teansparent, iridescent, with a brown spt on 

P* y gMwed through). The long-tailed, the pinion edge of the euprior; legs oc^ona, 




9 Middleman — Middle White Pigs 


liinder thighs black at the apex, shanks and all 
the feat tipped with brown. 

if. Uneoloy Curt., is similar but smaller; it 
feeds upon the larvae of a fly, Catabomba pyroatriy 
and forms white cocoons. Therefore not bene- 
ficial, for C, pyrcutri feeds on aphis. M, lineola 
is black, the spot on the upper wings is tawny, 
and the legs ai'e dull-ochreous, with a dark line 
on the iMtck of the hinder thighs ; the feet, and 
sometimes tips of the hinder shanks, are dusky. 

[j. c.] [r. V. T.J 

MiCiClIsmM.— Some of the talk about eli> 
minating the middleman undoubtedly proceeds 
ftom persons who, though they have a certain 
acquaintance with the industry concerned, pos- 
sess no deep, practical knowledge of it. There 
are very few industries which do not find it 
necessary to have middlemen. The reason is 
to be found in a fact of human nature. The 
men who excel as producers do not necessarily 
excel as traders. It might be added that pro- 
ducers have not always the requisite leisure for 
profitable trading, and that the tendency of 
the age is towards efficiency by way of special- 
ization. The great majority of artists cannot 
make a living without the picture dealer; the 
very largest restauranteurs ouy their fish from 
factors, not from fishermen; and in the agri- 
cultural world there are egg and poultry hig- 
glers, pig dealers, cheese, milk, butter, corn, 
potato, manure, feedingstuffs, hay and straw 
merchants. Tlic middleman may not be an ideal 
medium. lie is, in fact, one of the compromises 
of civilization. The necessity for recent ferti- 
lizer and feedingsLuifs legislation and for the 
provision of facilities for obtaining cheap ana- 
Ivses from the agricultural colleges, along with 
the progress of the agriculture co-operation 
movement, may be held to show that the oom- 
pit)mise has not worked with perfect satisfaction 
to tlm farmer. And agriculture may carry too 
many middlemen on its l>ack. But only those 
who have failed to study the conditions of rural 
industry closely will underrate the middleman’s 
strong points. Producers have found before to- 
day that in abolishing one middleman they have 
simply called into existence another kind of mid- 
dlemn. And the wide knowledge, often an in- 
herited knowledge of their trades, which middle- 
men possess, places them at a great advantage 
when co-operative competition is set up against 
^em. In the case of the agricultural in£istry 
it hiM also to be said that the standard of com- 
mercial morality among the bulk of its merchants 
is high. On the other nand, at the very time of 
wiiting a difficulty has been experience in giv- 
ing eftective publicity to the misdeeds of certain 
vendors of feedingstuffs. Although wild state- 
ments have l^n repeatedlv made in advocacy 
of the principle of agricultural co-operation, 
nearly a thousand co-operative societies could 
not exist in Ireland, nor could there be a suc- 
cessful co-operative movement in England and 
Sootland, without some justification. So long, 
however, as many farmers are fimmced to some 
extent by their merchants, they cannot expect 
to be able to command the lowest prices. Sa(^ 
men are not in a position, perhaps, to pay cash 
and becom e co-operators. Nor is the movement 


likely to be supported by a farmer of a type 
known to the writer who did not rea^ um 
uneconomical character of his proceedings in 
offering in person the same sample of com to 
the same merchant at four different market 
towns in the same week I But farmers in more 
independent circumstances and of a more up-to- 
date turn feel that they have something to gain 
by well-considei-ed association for the purtmase 
of requirements and the sale of produce. It 
may be that credit banks will prove an effective 
support to co-operation in this country, but the 
methods of profitable banking are not learnt 
in a day. By way of addition to the facts men- 
tioned in the article on Co-operation (which 
see) it may be stated that the Ipswich Society, 
the meml^rs of which till an average of 300 
ac., did, in the first half of 1909 £124,000 worth 
of business in all departments; and that the 
new Joint Board for Ireland, England, and 
Scotland, for trade within the movement, is 
steadily establishing its position. With regm:d 
to plans for the direct supply of produce to 
consumers”, experience seems to show that the 
practical convenience of dealing, in a perfectly 
untrammelled way, with shops and stores, where 
there is choice and variety, is likely to limit 
the development of this system in a highly 
organized community. A combination of small 
holders on a sufficiently large scale may be 
able, however, to offer customers the necessary 
variety, but this is yet to be demonstrated 
Except in the matter of, say, eggs and butter, 
a single farmer can do little himself. [*H. c.’] 
Middle White are said to produce 
^porket’ pigs of fine quality and possessing a 
good proportion of lean meat, at less cost and 
in less time than any other breed of pigs. This 
small fat pig of 90 to 100 lb. gross can be pro- 
duced from a Middle White sire and dam or 
from a Middle White sire and a Berkshire dam, 
ere the youngster has exceeded eighteen w'eeks 
old. In the same way the Middle White pigs, 
either pure or when the boar is mated with tne 
Berkshire sow, will breed pigs which at seven 
to eight months will weigh 200 to 250 lb., fur- 
nishing a carcass of the finest quality meat for 
the fresh pork trade. Of course in these in- 
stances the parents must be selected for their 
good qualitiei^ and the produce kept in a grow- 
ing and fatting stage during their short life. 
At the Smithneld Club’s ^ow in London, 
the best cross-bred pigs are generally by 
Middle White boars. The show of 1908 was 
no exception, as the breed cup-winners in the 
cross-bred section were by a Holywell - bred 
Middle White boar, as well as the first-prize 
winner in the class for one cross-bred pig. The 
last-named pig was identical in form, type, and 
character with its sire, save that it had several 
blue spots on the skin. There is little doubt 
that into the blood of the Middle White pigs 
some breeders did, prior to general registration, 
introduce alien blood under the mistaken idea 
that improvement on certain points would re- 
sult Iwi^intment to the experimenter and 
injury to tlm particular breed nave fi^srally 
followed. The chief points wluch the real^ 
good Middle White pig is said to possess in m 
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Middlings— Milk 


markid dagrm fwolifieacj, dodK^, wriy 
niaturitj, and finenem of bona and and 
on the part of the aow, the ability to supply its 
young with plenty of milk. XKe senerm for- 
mation ^onid be as follows; head wide, nose 
short and turned up, jowl full, neck short, 
Moulders liffht and obliquely placed, ribs well 
rorung, body long, quarters ^uare and full, 
flank thick, hair silky, and skin and bone fine. 

[as.] 

MlddllnsB^This is one of the onals of 
wheat. It is difiScult to discriminate between 
the various oflkls of wheat and to say exactly 
what each is, inasmuch as they are known by 
different names according to tne demand at a 
particular time, and also according to the sepa- 
ration processes in use at paiticular mills. Bran 
is the coarsest of the offals, then follows tK>l- 
lards, next sharps, and then middlings The 
composition, too, will vary, and no definite ana- 
lysis can be set out for middlings tliat would 
not apply more or less to other oflals approach- 
ing it in respect of fineness. Middlings nt'n prin- 
cipally used for pig -feeding, lliey are some- 
tiuies divided into 'coarse middlings' and *fine 
middlings’, the latter fetching often 15<. U> 
£l per ton more tlian the former. While the 
* coarse middlings’ are used for pigs generally, 
and the price varies according to demand and 
supply, 'fine middlings’ are given mainly to 
breeding pigs and to uie finer qualities. I'hey 
are favoured because they have more of the 
fiour left with them, and also the 'germ’ is cut 
up with and retained in them. The ' germ if 
separated out, is employed mainly fur making 
*Hovis’ bread. Like other offals of wheat, 
middlings are not un/requently adulterated, 
cheaper grain, such as liarley meal, gixmiid oats, 
rice meal, or even rice husk, being mixed with 
them. Occasionally grosser admixtuies, such 
as sawdust finely ground, gypsum and other 
mineral matters, are employ^ The freedom 
of middlings fi^om natui-al impurities will de- 
pend in large measure upon the quality of the 
wheat used, and on whether this has been a 
clean sample and properly fz'eed from weed 
seeds and the like. Among the common weed 
seeds found to be present are Polygonum, C!orn 
Cockle, and Chenopodium. Sometimes, too, ex- 
cessive sand is present. 

The following analysis represents the general 
composition of middlings: — 

Moisture 12’04 

OU 4-02 

1 Albuminous oompoundi 10 '5.^ 

Starch, digestible fibre, ko. 

Woody fibre 4*(K} 

Mineral matter (ash) 3*50 

100 00 

1 Containing nitrogen ... ». 2’G5 

[j. A. V.J 

MMS*, the popular term ^plied to a large 
number of minute dipterous flies. The common 
iKH^hold Biidge or gnat is described in the 
article CUI.EX, the Pear Mi^e under the title 
Diplosm. See also under MxHSQUiTa 

iil0iiOii«tte (Astsda odbrota, nat oztL Be- 
•edaoeseX * native of Ncoik Afri^ introduced 
175^4 when the flowars were yeUowish-wkite, 


but by cttltivatioa and eeleotioii varieties ap- 
proadung to white, and also to yellow, orangs, 
and re4 have been evolved. Very useful forout- 
ing, this delightfully frimnt little plant is one 
of the most popular of hardy annuw To at- 
tain to perfection it requires good soil and rigor- 
ous thinning, with plenty of moisture, and, as is 
the case wiw other liardy annuals, these points 
are very often overlooks. Sowing should be 
made in April and May, and again in July for 
a late-flowering display, and always on as gener- 
ous a scale as space permits. Mignonette is also 
largely grown under glass for market, both for 
the cut flowers in early spring and fur sale as 
pot plants. The seeds are sown in September in 
the flowering pots, a compost containing mortar 
laibbish and cow manure being used. The best 
varieties are Golden Queen and Cloth of Gold, 
yellows; Pam)n’H White and Gaiaway’s White; 
Improved Machet, Bismarck, and Crimson King, 
i^ds. fw w.jj 

MIKIola fmgl (the Beech Nail Gall), a 
small gall midge common to £uro}>e, but most 
abundant in Britain and Hwitzerland. In length 
it is from ^,th to )th of an inch; in colour it is 
blackish - biwn, with flesh - coloun^d abdomen 
and grey hairs, and the brownish wings have grey 
hairs. It is called the Beech Nail Gall because 
the larvie form horn or nail-sliaped galls on the 
up[>er side of the beech leaves. As many as 
twenty may occur on each leaf, which turns 
yellow and falls prematurely. The galls fall 
fnmi the leaves, and the small larva within each 
gall pupates there, and from these tlie bnuid of 
the succeeding year appear. Ornamental beech 
are danisged by this insect, which can l>e checked 
by collecting and burning all winter X'efuse be- 
neath the trees, and digging the soil over as deep 
as ptiesible. In a )jai% all that can be done is 
to burn the leaves under the trees in winter. 
Many of the galls are then destroyed. 

[ r. V. T.l 

Mildew. — Tliis word is used (or rather 
misused) in a popular way to indicate any 
kind of coating or aiscoluration on plants, cloth, 
or indeed any substiatum. Milaew of cloth 
apijeai's as whitish, grey, or dark spots on the 
fabric, and is a frequent source of trouble when 
cloth goods are exported by ship; in many cases 
it is due to the growth of minute fungi, and is 
the result of imperfect drying or finishing, or 
of storage in a damp place. 'Mildew’ as used 
in books on agriculture and horticulture to de- 
scribe mouldy growUis on plants, is also applied 
without discrimination. Mildew of wheat may 
mean either a^ellow rust or a white powdery 
coating (see Wubat—Paeabitic Funoi). The 
rule in recent works is to limit the use of the 
word to two groups of fungi, viz.: (a) Downy 
Mildew or Peronosporese (lor illustrations see 
art. Fuxioi, and refer to arts, on Potato, Clovxr, 
Pj6a, Grafe-vinx, &C., Parasitic Fungi); (6) 
Powdery Mildew or Erysiphese (see art. ^NOi, 
also arts, on Boss, Goosebxret, Pea, Grafs- 
YINE, PaRAEITIO FUNGli [w. O. •.] 

MIlfML See Yarrow. 

Milk.--C(acpo8iTioN.--~Tlie sole nourishment 
of the young of mammak, milk a eompoattion 
which provides lor all the life processes, b^ 
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anabolic and metabolic, of the infant Though 
the milka of all mammals have many points of 
resemblance, and may all be considers as of the 
same general type, there are important differ- 
ences. The milk of the cow, on account of its 
universal use, has been studied in much greater 
detail tlian t^t of any other animal, and it will ^ 
be convenient to describe this milk, and later! 
to point out in what respects the milk of other / 
mammals differs from cow^s milk. 

Colotir.--MUk is an opaque white liquid; the 
opacity is partly due to particles in suspension 
— fat globules, leucocytes, and epithelial cells — 
and partly to the presence of a molecular com- 
pound of casein with calcium phosphate which 
exists in pseudo-solution, i.e. in such a condition 
that it does not settle out on standing, but can 
be removed by filtration through a very close 
medium. 

Reactiwi . — It has an amphoteric reaction to 
litmus paper, i.e. it turns blue litmus paper 
slightly red, and red litmus paper slightly blue. 
This reaction has been the cause of endless con- 
fusion, and perhaps no more striking instance 
of the old adage, * a little learning is a dangerous 
thing*, can be found than is afforded by the use 
of blue litmus paper to test milk ; undoubtedly 
immense quantities of fresh milk liave been 
condemned as sour by the ignorant dipping of 
a piece of blue litmus paper into milk The 
explanation of the amphoteric reaction of milk 
is this: the acidity of milk is due to the presence 
of mono- and dibasic phosphates and citrates 
of sodium and potassium, which are very feeble 
acids and of about the same strength as is lit- 
mus. Litmus is a red acid, with a blue sodium 
or potassium salt, and red litmus is more acid 
than milk, while blue litmus is more alkaline; 
when blue litmus paper is dipped into milk, a 
portion of the alkali of the blue salt passes to 
the milk to establish equilibrium, and tne litmus 
becomes slightly reddened; if red litmus is used, 
a portion of the alkali of tlie salts of the milk 
passes to the litmus, and turns it slightly blue, 
it is quite impossible to use blue litmus paper 
as a test for tne acidity of milk, as the degree 
of alkalinity of this varies considerably, but red 
litmus paper is of some use ; milk which does 
not turn red litmus slightly blue has developed 
a certain degree of acidity. 

The acidity of milk is measured by means of 
a tenth normal alkaline solution, using phenol- 
plithalein as indicator; a faint pink colour shows 
when the acidity is neutralized. Acidity is usu- 
ally expressed in degrees, which correspond with 

the number of cubic centimetres of ~ alkali to 

neutralize 100 c.c. of milk. The average acidity 
is 20 degrees, and does not vary much from this 
figure; occasionally it is found to be very much 
lower, though this usually indicates an unhealthy 
condition, and sometimes in milk very rich in 
protein constituents it is distinctly higner. See 
art Aoidimeter. 

When milk is kept it gradually becomes sour 
from the development of lactic acid by micro- 
organisms; the rate at which souring takes place 
is generally very constant, and d^nds practi- 
oaUy only upon the temperature, llie followmg 


table gives the rate of development of acidity 
in milk, with time. 

Table showing the Nukbeb of Houbs Mile be- 
QUiREs TO Reach the Acidities above the Rob- 
MAL Named. 


When about 13 degrees of acidity have been 
developed by micro-organisms, milk curdles 
when raised to the boiling-point; at about 25 
degrees of acidity above the initial acidity the 
increase of micro-organisms in milk cease^ 
though they are still able to produce lactic 
acid ; and at about 65 degrees the milk curdles 
spontaneously, but this last point is not so well 
marked as the others, curaling taking place 
sometimes at least 5 degrees i^ve or below 
65 degrees. 

Fat Olohulea . — The diameter of the fat glo- 
bules in milk varies from 0*01 mm. to 0*0016 mm. 
It is now definitely established that there is no 
membrane around the globules as was formerly 
supposed, except in so far as the liquid layer 
which is condensed by surface energy of small 
particles can be considered as a membrane. At 
temperatures above the melting-point of the fat 
(about 32^ C.) the fat is liquid; when the milk 
is cooled the fat very slowly solidifies; as the 
density of fat is appreciably greater (about 0*008) 
in the solid state than when liquid at the same 
temperature, the slow solidification of the fat is 
made manifest W the slow rise in density of the 
milk, known as ^cknagel’s phenomenon. 

When milk is cooled dowm immediately after 
milking to as low a temperature as possible, 
the density of the serum is raised to the highest 
possible point, while the density of the fat, owing 
to its liquid condition, is at a minimum ; there 
is consequently a maximum difference between 
the densities of the fat and the serum, and this is 
the condition necessary for the most rapid rising 
of the fat globules as cream. 

Leucocytes, EpUhelud CdU, dbc . — In common 
with all other animal tissues, milk contains lai ge 
numbers of white corpuscles or leucocytes, the 
presence of which important constituents of milk 
has only comparatively recently been recognized. 
These are of the same kind, and morphologically 
indistinguishable from the leucocytes present 
in blood or in pus, and the numbers oi them 
in milk from perfectly healthy animals is often 
large, sometimes exceeding a million per cubic 
centimetre. That they are alive in milk when 
drawn from the udder, and that they still e»r- 
cise their characteristic function of attacking and 
destroying micro •organisms, is shown by the 


Addi. 

ties. 

Number of Hoon. 


SO'F. 

1 7(rF. 

SOT. 

1 90T. ' 

10 

' 44 

1 29 

19 

18 

IS 

47 

' 81 

21 

' 14 

20 

50 

88 

22 

15 

30 

58 

35 

28 

16 

40 

56 

87 

25 

17 

60 

60 

40 

27 

18 

00 

66 

44 

29 

19 

70 

80 

58 

35 

23 

80 

100 

67 

44 

80 

90 

142 

94 

68 

42 
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inXL-kncmn germicidal property of fresh milk; 
it has frequently been observed that, during the 
first few hours after milking, there is a marked 
decrease in the number of micro-organisms pre- 
sent 

In addition to the leucocytes there are often 
present epithelial cells from the udder, and it is 
probable that these are sometimes confused witli 
the leucocytes ; numbers of the empty cells in I 
which the milk was secreted are likewise found. 

All these constituents are heavier than the 
milk serum, and are removed to a lai^e extent 
by centrifuging, and form a large portion of the 
*8emrator slime’ or deposit found on the inside 
of the drum of a separator after use. A ccmsider- 
able portion is, howevei, carried up with the 
cimm ; cream which rises when the milk is set 
probably contains the whole of the leucocytes 
and other cells entangled with the fat globules. 

There is little doubt that the alarming state- 
ments which have appeared from time to time 
in the press as to the unhealthy condition of the 
milk supply, and the enormous proportion of 
samples containing pus, have been due to a mis- 
taken diagnosis, ana a failure to appreciate the 
fact that leucocytes are normal constituents of 
milk, and that small clusters of epithelial cells 
may be mistaken, if stained by the ordinary me- 
thods, for polynuclear cells. 

— Besides the living cells, and pro- 
bably closely associated with them, milk con- 
tains seveml unorganized ferments or enzymea 
These consist of a proteolytic enzyme, which 
digests casein, and which pi*obably plays a piirt 
in the digestion of milk in the stomach; a cata- 
lase, which lilieiates oxygen from hydrogen per- 
oxide; and a peroxydase, which in the presence 
of hydrogen fieroxide oxidizes various sub- 
stances. There are als^) other enzymes present, 
but it is not quite certain that these are not 
lormed by the micro-organisms which are always 
present in milk. It is not impossible that in 
reality there is only one enzyme in milk, which 
has several functions. The enzyme or enzymes 
and the leucocytes are all destroyed by heating 
the milk to a temperature of 80"^ 0. 

Proteins. — Among the most important con- 
stituents of milk from a technical, as well as from 
a Mientific and dietetic, standpoint are the pro- 
teins. Recent work on the proteins, notably by 
Emil Fischer and his pupils, has shown that 
they consist of a large number of molecules 
of amino acids condensed together. The more 
important of these are : — 

1. Amino acids of the acetic series, of which 
glycine, or amino-aoetic acid (which, however, 
does not occur in casein, and probably not in 
the other milk proteins), may oe taken as the 
type ; its formula is — 

CH--000H. 

NH, 

Olyrine readily (and its higher homologues 
less reMily) condenses to form an 
Atihydride, which is a cuketo-piperazine : — 



These diketo- piperazine groups occur in the 
protein molecule. 

The oondensatioD of these acids also takes 
place in chains as well as in closed rings, and 
It is probable that the protein molecule consists 
of long chains containing the group 

-CH— NH-CX)-CH- 


many times. Leucine, or a-amino-iso-caproio 
acid, occurs in the laiwest amount. 

2. Basic amino acicu^ of which the most im- 
portant are: Lysine, or of-diamino-caproic acid; 
arginine, or H-guanidine- a- amino -valeric acid; 
and histidine, or /8-imido-azol-a-amino-propionic 
acid. 

These substances ara very important, and 
constitute an appreciable portion of the protein 
molecule. 

3. Acid amino acids, of which glutamic acid, 
or a-amino-glutarie acid, is the most important; 
it occura in considerable amounts in casein. 

4. Aromatic amino acids. Of these the most 
important are; l^rosine, or oxy-phenyl-a-amino- 
propionic acid; tryptophane, or indol -amino-pro- 
pionic acid; and proline, or a-pyrrolidine-car- 
lioxylic acid. 

5. Amino acids containing sulphur, of which 
cystin is the most important; this is produced 
by the condensation ot two molecules of cystein 
— amino- thio-lactic acid. 

By the action of hydrolysing agents such as 
enzymes, acids, alkalis, proteins are split up 
into simpler coiiqxiunds by the breaking of the 
— NH— UC)— chains, with the formation of 
— NHg and — -(JOOH groups; by this means, 
proU'oses, peptones, polypeptides, and eventu- 
ally the amino acids, are produced. 

bifl’erent hydrolysing agents act on different 
groups of the molecule; thus by the action of 
trypsin, the proteolytic ferment of the pancreas, 
tyrosine is readily and completely separated, 
and tryptopliane is also split off at an early 
st^e. 

The proteins of milk number at least four. 
Tlie most important is casein, which is contained 
to the extent of 3*0 per cent; lactalbumin, of 
which about 0*4 per cent is found in mill^ is 
next in importance; while lacto- globulin and 
mucoid exist only in traces. 

Casein belongs to the group of phospho-pro- 
teins, and behaves as a substituted phosphoric 
acid. It has well-marked acid properties, and 
appears to be a tribasic acid ; in milk it exists 
as a molecular compound of the calcium sodium 
salt with calcium phorohate. The free acid is 
precipitated by the addition of an excess of acid 
to milk in the cold ; about 60 c.c. of N hydro- 
chloric or sulphuric acid per litre of milk is 
sufficient to precipitate the casein in a form 
practically free from calcium or sodium. 

When 8*3 c.c. of N acid are added to milk, 
it curdles when raised to the boil, but the pre- 
cipitated curd then consists of a molecular com- 
pound of monacid-dicalcium casein with calcium 
phosphate. At 76^ C. 16 c.c. of acid are required, 
and at 40‘’ C. 40 c.c. The curd precipitated at 
these temperatures is intermediate between that 
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precipitated on boiling and that prepared in the 
cold. 

Oasein has also the property of being curdled 
by rennet. Bennet is a hydrolytic ferment which 
splits up casein into various proteoses. If a 
solution of casein free from calcium is prepared, 
it is split up bv rennet into comparatively simple 
compounds, in milk, however, the fission stops 
at the stage when cui'd is precipitated ; this is 
the monacid dicalcic compound of a compara- I 
tively little-altered denvative combined with a 
molecular proportion of calcium phosphate; it 
is the insolubility of this compound that causes 
the stoppage of tlie action. The other com- 
pound (or mixture of compounds) formed is 
whey protein, a comparatively simple body. 

Casein has very feebly basic properties, due 
to the presence in the molecule of free amino 
groups, and if treated with an excess of acid. 


phone 1^ whidi Bemtndiaes the cvbciiiiM 
into which the citrates are converted 
Variations or CoicpoeiTioN.^It is but 
that complete or fairly complete analyses of 
milk are made, and many ot the constituents 
are practically never estimated ; the mean com- 
position and the maxima and minima observed 
are as follows: — 



Mean. 

Maximum. 

MlnhnimL 

Fat 

3*75 

12*62 

1*04 

Milk sugar 

4*76 

0*6 

6*4 

Casein 

3*00 

? 

f 

Albumin 

0*40 

? 

? 

Mineral matter ... 

0*76 

0*94 

0*6 

Total solids 

12*76 

? 

? 

Solids not fat 

9*00 

10'5 

4*9 

Specific gravity 

1*0322 

1*0397 

1*0186 


forms a very feeble and easily dissociated com- 
pound therewith. 

Lactalbumin is not precipitated by acids, 
but in feebly acid solution is coagulated by 
raising the temperature to 70"^ (X ; when milk is 
heatea to 70^ C. no lactalbumin is deposited, as 
it probably exists in milk as a salt, but it is 
converted into a soluble modification, which is 
precipitated on the addition of acid. 

The mucoid protein of starch is insoluble and 
exists in a swollen state ; very possibly it is an 
impui'e mixture of proteins derived from the 
leucocytes and epithelial cells. 

Sw/ar o f Milk . — The sugar in milk — lactose — 
is a fiexa-biose, and contains galactose and glu- 
cose condensed to one molecule; the conden- 
sation takes place at the aldehyde gix>up of the 
galactose. 

It exists in two modifications having specific 
rolatoiy powers [o]p of 33° and 84° respectively, 
each of which, on solution in water, gradually 
changes to a stable equilibrium form having 
an [ojo of 52 ’53°. 

Milk sugar is not very soluble in water. By 
shaking u}j an excess of milk sugar with water, 
a solution containing 7*6 grm. per 100 c.c. is ob- 
tained ; but by long standing or by boiling, a 
saturated solution containing 21*6 grm. per 
1(X) c.c. is eventually produced. It reduces 
Fehling’s solution on boiling, but not so readily 
as most other sugars. 

On boiling with moderately concentrated 
acids it is converted into a mixture of galac- 
tose and glucose, and the same change takes 
place under the influence of the enzyme of kefir 
giains— -lactase. 

Mineral ComtitxMnte.—Th^ mono- and dibasic 
phosphates and citrates have already been re- 
ferred to as the constituents to which the acidity 
of milk is due, and the calcium phosphate as 
being in combination with the casein. Of the 
other niineial constituents the most important 
are the chlorides, which exist in small quanti- 
ties. Tliere is also a trace of iron present, which, 
though small in amount, is doubtless of great 
ini^rtance in nutrition. 

The ash left on igniting milk does not q«te 
represent the mineral constituents; the mtric 
acid is entirely destroyed on ignition, and the 
phosphorus of the casein is converted into phos- 


The variations given above are the extremea, 
and are much greater than are generally found. 

The composition of milk varies from month 
to month; that of May and June is the poorest, 
while the milk in the latter mouths of the year 
is the richest 

Tlie morning milk is always poorer than the 
evening’s, the average difference being 0*4 per 
cent in the fat The difference depends largely, 
though not entirely, upon the difference in times 
between the two milkings ; the mean difference 
is 10*8 hours from the morning to the evening, 
and 13*2 from the evening to the morning. 
When the inteiwals are more widely divergent 
there may be a larger difference between the 
percentages of fat of the two milkings, some- 
times exceeding 1 per cent. 

The table on p. 11 gives the average com- 

B ^sition of the milk examined in the Aylesbury 
airy Company’s laboratory during 1908; the 
composition of the morning and evening milks 
is given separately, and the results are the 
avemges for each month. 

There is also a slight difference in the per- 
centage of fat on the various days of the week; 
the averages are: — 

Day:— Mon. Tues. Wed. Tburs. Fri. Sat Sun. 
Per cent fat 3’70 8*78 3*76 3'75 3*76 3*73 374 


It is seen that Monday’s milk is the lowest in 
fat This is probably partly due to a distur- 
buice in the usual interval between the Sunday 
evening’s and Monday morning’s milkings, and 
partly also to the effect of the Sunday Holiday 
on the milkers. The rise of fat on Tuesday, 
winch is equally as well marked as .the fall on 
Mondav, is less easy to account for. 

The breed of the cow has a great influence on 
the composition of the milk. The percentage 
of fat, which is the most variable constituent, 
in the milk of a feW breeds is given below: — 


Jersey ... 
Ouernsej 



... 6*29 
6 *(» 
^ 4*70 
^ 4*65 


Ayrshire... 
Shorthon 
Dutch ... 


3*96 

8*87 

3*64 


The cows giving milk containing percentages 
of fat above 4 are not very numerous, and oon- 
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OanfOMTiwi or Milk duboto 1908 


Montli. 

Honing Milk. 

Svenlng MUk. 

Mean. 

Spoeiftc 

Gravity. 

Total 

Solids. 

Fat 

SoUds 

not 

Fat 

09D 

II 

Total 

SoUds. 

Fkt 

Solids 

not 

¥ut. 

SpeoWe 

Gravity. 

II 

Fat 

Solids 

not 

Fst. 

January 

I'OSaS 

12-61 

3*66 

8*06 

' 1*0321 

12*96 

3-W 

8*9/ 

1-0322 

12*79 

3*83 

8*96 

FdtMruary 


12*46 

3*56 

8*91 


12*79 

3*87 

8*98 

1^1 

12*68 

8*71 

8-91 

Marob 


12*47 

3*66 

8*92 


12*80 

3*88 

8*92 

1*0321 

18*64 

372 

8-92 

April 

1*032J> 

12*3» 


8*89 

1*0318 

I2i37 

3*81 

886 


12*63 

3*66 

8-88 

atny 


12*30 

3*41 

8*89 

1*0318 

12*73 

3*86 

8*87 


12*51 

3-63 

8H8 

June 

1*0324 

12*17 

3*29 

8*88 

msmM\ 

12-57 

8*76 

8*81 


12*87 

3 62 

8*86 

July 

1*0318 

12*16 

3*40 

8*76 

1*0311 

12*48 

3*81 

8-67 

1*0314 

12*38 


8*72 

August 

i*o;n7 

12*25 

3*60 

8*76 

1*0310 

i2*rj 

4*03 


1*0313 

12*49 

3*76 

8-73 

September 

1*0319 

12*60 

3*65 

8*85 

msmm 

12*97 

4*14 

8*83 

1*0317 

12*74 

3-90 

8-84 

October 

1*0322 

12*68 

3*66 

8*92 

I'OSIO 

13*08 

4*16 

8*93 


12*88 


8*93 

November 

1*032:> 

12*69 

Esm 

8*99 


13*10 

4*10 



12*90 

3-90 

9*00 

December 

1*0325 

12*76 

3*76 


1*0322 

myj 


8*99 



3-90 

9*09 

Average 

1*0322 

12*44 

3*66 

8*89 

1*0318 

12*83 

3*95 

8*88 

l*tK520 

12*63 

375 

8*88 


tnbute but a very ainall proportiou to the milk 
Buuplv of the country. 

milk as dmwn from the cow is nr>t homo- 
ffeneoua; the fii'st portions or fore milk contain 
Ikw fat than tlie average, and a fairly large 
number of microbes; as the milking pi*cK*eeUM 
tlie amount of fat rise's, and the last ]^M»rtioim or 
Btrip[»ing8 may be (|uite rich, containing over 
10 per cent. The last porti(JUS of the milk are 
nearly sterile, and sometimes quite sterile; it 
is probable that milk when secreted is sterile, 
but the milk duct always contains micnilioH 
which find enti'ance from the emtside, and the 
milk is contaminated on its possagi*. 

Variations of Fat on Standing . — Owing to the 
fat globules lieing lighter than the milk serum, 
they rise when the milk is all(»wed to remain at 
rest, and a layer of cream is formed. 

Legal Standard for — The Sale of FckhI 

and Drugs Act, 18JM), sect. 4, gives power to the 
Pi’osident of the Btmrd of Agriciiltuie to fix 
standards for milk and milk products; a de- 
partmental Milk Standards Committee was 
appointed to make en(]uiry as to what stan- 
daitls could be made, and the ie|K)rt of this 
Coniiuittee was accompanied by a minority re- 
port; eventually the standards of 3 0 per cent 
of fat and per cent of solids not fat were 
fixed, presumably as a compromise between the 
majority and minority reports of the Committee, 
as neither re|>ort recommended these figures. 

These standards are not, however, absolute, 
as the mther peculiar wording of sect 4 is that 
*a presumption is laised, till the contiury is 
proved, that the milk is not genuine’; the ‘proof’ 
i^uired in different courts is very varied, and 
in some cases the interpretation of the section is 
ve^ lax, while in others it is just the reverse. 

So far as the watering of milk is concerned, 
the standard of 8*5 per cent is a reasonable one, 
and inflicts practioaliy no hardship on the honest 
pwdneer, while it allows veiy little watered 
mifk to escape detection. It is qnite otherwise, 
however, with the 3*0 per cent standard for fat 
As a means of detecting a fairly large removal 
sf erwm, or, what is raaUr tne same thing, 
•Maum of sepamted milk, ft utterly fails pro- 


vided the adult(‘i-ation is carried out with reason- 
able care; while on the other hand it condemns 
a consideiuhle imqtortion of genuine morning 
mtlk during tne sjii'ing ana early sunimor 
months, when, it is m»w definitely proved, tlie 
milk of (piite large* herds may sometimes fall 
appreciably below 3f) |H‘r cent in fat 

Ignorance or want of care may also lead to 
milk containing Ichh than 3*0 per cent of fat. 
The iiatuial tendency of cream to rise must be 
constantly counteiaeted by stirring or other 
means, if the comjMisition of a bulk of milk is 
to lie kept constant dunng sale; and it is un- 
doubtedly true that many prosecutions for the 
s:ile of adulterated mi lie nave been brought 
against vendors who have at the most only lieen 
guilty of ignorance or lack of care. It is also 
true that sometimes grave injustice is inflicted 
on an innocent famier, who has given a war- 
ranty that the milk he has supplied to a 
dairyman is genuine; in some cases in which 
deficiency of cream lias been really due to the 
ignorance or carelessness of the dairyman, who 
lias not kejit the milk stirred, the farmer’s war- 
lanty has been pled as a defence, with the result 
that the farmer has lieen summoned and con- 
victed of giving a false warranty. 

It is apparent that the state of the law as 
to the adulteration of milk by removal of the 
cream is far from satisfactoi;y and re(|uires 
reform. It is suggested that the following 
provisions would be prefeiublc: — 

(а) No warranty should be applicable to any 
article of food except when sold in unopened 
package 

(б) ^e laying down of fixed standards of 
fat for different grades of mill^ e.g, oidinary 
milk 30 per cent lat, nursery milk 40 per cent 
fat. For selling milk below standard, the vendor 
should be summoned privately before the local 
authority, who shoula have power to inflict a 
fine. The vendor should have the right of appeal 
to a court of summary jurisdiction. 

(c) The grading of milk by the addition of 
sepmted milk or cream, as might be required, 
should not be an offence. 

Th$ MUk of Mammah oth$r than fhe Com,^ 


























12 


Milk 


Milks may be divided into three claeees: one, 
which in addition to that of the cow includes those 
of the poat, the buffalo, and the sheep, ^ves a 
curd with rennet; and a second, which nves no 
real curd, contains little proteins and much su^r. 
In the second class are included human milk, 
and the milk of the mare and the ass ; a third 
class includes the milk of marine mammals. 

doMB L Curd-forming These milks all 

have an amphoteric reaction, contain casein in 
combination with phosphate of calcium, and are 
fairly rich in fat, which contains a considerable 
amount of volatile acids. 

The composition is given below:— 



Water. 

Fat 

Sugar. 

Pro- 

teina. 

Aih. 

Goat 

8G-04 

4*63 

4*22 

4*35 1 

0*76 

Buffalo 

82*63 

7*61 

4*72 

4*14 1 

0*90 

Oamoose or ... ) 
Skyptian Buffalo / 
Sheep 

84*10 

6*66 

5*41 

3*86 1 

0*86 

79*46 

8*63 

4*28 

6*68 1 

0*97 


a gradual increase in the proteins gives good 
results. It is found that, except in cases 'vmei'e 
the secretion of milk is deficient, the comiK)8ition 
of milk taken before and after the infant has 
suckled is practically identical. 

The su^r of human milk is not entirely milk 
sugar, and there is another carbohydrate present 
of which little is known. 

CloBB 111, MiUc of Marine Mammale , — very 
high percentage of fat characterizes the milk 
marine mammals; there is a difference in the 
composition of the fat, as, whereas the principal 
volatile acid of the fat of teiTestrial mammals is 
butyric acid, that of the fat of marine mammals 
is valeric acid. 

The composition is — 



Water. 

Fat 

Sugar. 

Pro- 

teins. 

Ash. 

Porpoise 

41*11 

48*50 

1*33 

11*19 

0*57 

Whale 

48*67 

43*67 

7*11 1 

0*46 


Class 11, Milks givina no Real Curd . — These 
milks are distinguished by having an alkaline 
reaction, containing a protein which probably 
differs from casein in containing less phosphorus, 
which is not in combination with pnosphate of 
calcium, and which gives a fine precipitate with 
acids; the fat is generally lower in this class 
than in the previous one. There is also a dif- 
ference in the composition of the fat, the pro- 
portion of volatile acids being low. 

The composition of the most important repre- 
sentatives of this class is — 



Water 

Fat. 

Sugar. 

Pro- 

teins 

Ash. 

Human 

88*20 

8*30 

6*80 

1*60 

0*20 

Mare 

89*80 

1*17 

6*89 

1*84 

0*30 

Ass 

90*12 

1*26 

6*60 

1*66 

0*46 


Human milk as tlie natural food of infants 
presents some interest It is remarkable that 
there is a gradual slight fall in the percentage 
of proteins as lactation proceeds, although in 
the artificial feeding of infants it is found that 


Analysis op Milk. — To determine whether 
milk is genuine or adulterated it is usual to 
determine the specific gravity, the total solids, 
the fat, and by difference the solids not fat ; as 
confirmatory evidence, the milk sugar, the pro- 
teins, and the ash, which are the chief consti- 
tuents of the solids not fat, may be determined. 

Spe<Mc Oravity.—Th\s is most rapidly esti- 
mated uy means of a lactometer — a hydrometer 
of limited scale ; this is placed in the milk, and 
the point at which the surface of the milk cuts 
the scale is noted. As by capillary attraction 
the milk is drawn up around the stem, the exact 
point at which the surface would cut the scale 
cannot be seen, but must be mentally estimated, 
or the point where the top of the meniscus occurs 
is read, and a constant correction added on. With 
an open scale and with care and experience, con- 
siderable accui'acy in reading can be obtained. 

As specific giavities are luways expressed as 
at 60® F., it is necessary to take the temperature 
of the milk, and should this not be 60® F. a cor- 
rection must be made. 

The following table serves for the correc- 
tions : — 


Degrees of 
Temperature. 




Degrees of Lactometer. 




26 

27 

28 

29 

30 

81 

82 

33 

84 

85 

40 

24*5 

26*4 

26*3 

27*2 

28*1 

29*1 

iSI 


81*8 

827 

45 

24*8 

25*8 

26*7 

27*7 


29*6 

80*4 

31*4 

82*8 

38*2 

50 

25*1 

26*1 

27*0 



29-9 


81*8 

82*8 

837 

65 

26*5 

26*5 

27*5 

28*6 

29*4 

EjZI 

81*4 

82*4 

88*4 

84*3 

60 

26*0 

27*0 

28*0 

Ktlil 


KiCl 



34*0 

86*0 

65 

26*6 

27*6 

28*6 

29*6 

80*7 

81*7 

82*7 

83*8 

34*8 

35*8 

70 

27*2 

28*2 

29*2 

» iRl 

81*8 

82*4 

88*4 

34*6 

85*6 

36*5 

75 

27*8 

28*9 

29*9 


82*1 

88*2 

84*8 

85*8 

36*4 

87*4 


The table is used by finding in the top line 
the nearest whole degree of the lactometer, and 
in the first column the nearest temperature ; at 
the intersection of the corresponding lines will 
be found the specific gravity corrects to 60® F. 
Fhus 31 degree of tne lactometer at 65® will 
mean a specific gravity at 60® F. of 31*7. 


If the lactometer records an intermediate 
figure, the decimals must be added on to the 
corrected specific gravity — thus 31*5 degrees at 
65® F. will mean a corrected specific gravity of 
81*7 -h 0*5 = 82*2. * 

For intermediate temperatures an allowance 
which is usually close to 0*1 lactometer degrees 
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for Mch degree of tempiiiture must be made; 
thus 81*5 degrees at 67'' F. may be taken as 
8i*4 or 88*5. 

A more exact method of determining specific 
gravities is to weigh a known volume, e.o. in a 
Sprengel tube. Inis is filled with milk, im- 
nierM in water of a temperature of 60° F., and 
when the volume has ceased to change, the milk 
is adjusted to the line engraved on the tube; 
the tube is dried and weighed, the weight of 
the empty tube subtractei^ and the difierance 
divided by the weight of water that the tube 
holds at 60" F. 

Total Solids . — 6 grm. or thei^eabouts of milk 
are weighed into a capsule or basin of platinum, 
aluminium, or porcelain, and evaporate to dry- 
ness on a waterbath. The basin should be flat- 
bottomed, to give as large a surface as possible, 
and the skin which forms as the milk is heated 
may be broken with a needle. When appa- 
rently dry, the basin is placed in a drying oven 
for three hours, cooled, and weighed ; it is then 
replaced in the drying oven for one hour, and 
reweighed, and if the loss is less than 1 mg., 
again dried for further |>eri(Ki8 of one hour, till 
the loss is within a milligiumme. 

Fat . — The estimation of fat by the Gerber 
method, which is sufliciently accui’ato for many 
purposes, is described in art. Milk Tksters. 

For more exact determinations the Gottlieb 
method can be recommended. 5 gnu. of milk 
are placed in a tall stoppei’ed cylinder of about 
50 c.c. cafiacity, 0*5 c.c. of ammonia fequal 
parts of 0*880 ammonia and water) addea, and 
the tube shaken; 5 c.c. of alcohol (methylated 
spint, if free from petroleum, will serve) are 
measured in, and the tube again shaken ; 12^ c.c. 
of ether are added, and the contents of the tube 
thoroughly mixed, the thorough mixing at this 
stage being a condition essential to success. 
12J c.c. of [letroleuni ether (boiling-point lielow 
60 C.) are poured in, and the contents again 
mixed. An ethereal layer rapidly separates, 
which contains the whole of the fat : as much as 
possible of this is drawn ofT, preferably by wash- 
iKittle tubes, into a flask, and the residue washed 
out by three successive additions of a mixture 
of ether and petroleum ether (the recovered sol- 
vents serve admirably). The solvents are evapo- 
rated, and the fat in the flask dried to constant 
weight. As ti-aces of substances other than 
fat are removed fi'oni the milk by the ether or 
petroleum ether, it is advisable to wash out the 
flask with a little petroleum ether, and weigh 
and subtract the minute residue; this is, how- 
ever, very minute, and neglect of the final stage 
does not introduce an important error. 

Solids not Fat are determined by subtracting 
^hepercentage of fat from the total solids. 

When the total solids have not been deter- 
mined, or if a check on this determination is 
desired, the solids not fat may be calculated 
frona the spedfic gravity correct^ to 60^ F. and 
the fat. A simple formula is — 

Sdid* not fat = — + ? + 0-14. 

4 5 

Osr lactometer degrees, F^r percentage of fat 


The solids not fat calculated from this formula 
usually agree with those determined fram the 
difference between the total solids and the fat 
within 02 per cent with mixed milks. An abso- 
lute agreement cannot be determined, as not 
only is the result affected by errors in the deter- 
mination of the specific gravity and fat, but it 
depends on the specific gravity of the fat and 
the solids not fat, which vary slightly in different 
milka The formula is based on average specific 
gravities. 

Milk sugar is best estimated by the polari- 
scope. It is necessai'y to remove completely 
the fat and proteins, and this is accomplished 
by the addition of mercuric nitrate. To carry 
out a determination, to 100 c.c. of milk are 
added — 

(а) A quantity of water in cubic centimetres 
equal to one- tenth of the lactometer degrees. 

(б) A quantity of water in cubic centimetres 
equal to the percentage of fat multiplied by 
1 * 11 . 

(c) A constant quantity of water to convert 
scale readings into percentages (if an instru- 
ment gmduated in angular degrees is used, this 
is 10*85 c.c.). 

(d) 3 C.C. of acid mercuric nitrate solution 
(mercury dissolved in twice its weight of nitric 
acid, and after solution diluted with an equal 
bulk of water). 

The milk, with the addition of water and 
mercuric nitrate solution, is well shaken, and 
filtered; a perfectly clear filtrate should be 
obtained. 

This is polarized in a 200-mm. tulie, and the 
reading will give percentages of anhydrous milk 
sugar. 

As an example of the amount of w*ater to be 
added, if the specific gravity of the milk was 
1*0325, the fat 3*6 per cent and the polariscope 
was graduated in angular degrees, 

a = 8*25 0 . 0 . 

6 = 4*00 „ 
e ~ 10*85 „ 

18*10 0 . 0 . of water to 100 o.o. 


50 c.c. of milk were taken, 9 05 c.c. of water, 
and 1*5 c.c. of acid mercuric nitrate were added. 

Proteins are determined by estimating the 
total nitrogen by the Kjeldahl method, and 
multiplying the percentage by 6*39. 

To carry out the Kjeldahl method 10 grm. 
of milk are placed in a long-necked, round- 
bottomed flask, 20 C.C. strong sulphuric acid are 
added, and a drop of mercury the size of a small 
pea. This is heated first over a small flame till 
the water is driven off, and then more strongly 
till the acid becomes colourless. After cooling, 
about 100 c.c. of water are added, and after the 
addition of 100 c.c. of 30-per-c6nt caustic soda, 
and 10 C.C. of lO-per-cent sodium sulphide solu- 
tion, the ammonia formed is distilled off into 

10 C.C. of ~ hydrochloric acid ; the excess of acid 

2 JT 

is titrated with caustic soda, using cochineal 


N 

as indicator. Each c.c. of -- acid is equivalent 
2 


to 0*007 grm. of nitrogen. The small figures fur* 
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isUtted hy a blank experiment are subtracted, 
and the remainder represents the nitrogen in 
the milk. 

Ask is obtained hy igniting the residue of 
total solids at a barely perceptible red heat 
There is no trouble in buminff the milk to a 
white ash, if the skin has been broken as evap^ 
ration proceeded; if the total solid residue is 
flaky, it is best to add a few (^ps of water, 
and re-evaporate, so that the solids cling to the 
bottom of the basin before igniting. 

Acidity and Aldehyde l^ure, — These two 
determinations are made together ; to 10 c.c. of 
milk add 0*6 c.c. of a 0*6-per-oent solution of 

phenolphthalein ; titrate with a ~ solution of 

Btrontia till a faint pink colour app^rs. The 
amount used expressed as cubic centimetres of 
a normal solution per litre of milk will give the 
degrees of acidity. 

1 C.C. of 40-per-cent formaldehyde solution is 
now added; this at once discharges the pink 
colour, and a further addition of stront^ is 
necessaiy to again render the milk faintly 
pink. The record quantity of strontia used, 
less that required by 1 c.c. of formaldehyde, 
expressed in the same way as the acidity, will 
give the aldehyde figure. By multiplying this 
by 0*171 an approximate determination of the 
proteins can be obtained in a very short time. 

[h. d. r.] 

CiroumstaBoes affeotiag the Yield 
and Quality of Milk 

1. Breed of the Cotv . — Within certain limits, 
•each breed of cattle yields a quantity and quality 
of milk which is fairly constant when large num- 
bers are considered, but which, owing to the 
want of methodically - kept milk records, and 
the variations in the individuals composing the 
breed, can be stated for only one breed of British 
cattle with an v degree of accuracy. At the show 
of the British Dairy Farmers’ Association at 
London there are fair numbers of the principal 
breeds exhibited, each of which has its total 
yield of milk weighed and tested for fat, for a 
period of forty-eight hours. For the nine years 
from 1900 to 1908 inclusive, the results are as 
follows: — 



Number of 



Breed. 

Cows on 
which the 
computation 
is based. 

Milk per 
day in lb. 

Per cent 
of Fat 

iBbortboms ... 

260 

49*0 

3*66 

Jerseys 

105 

32*26 

6*09 

Guernsey 8 

Red Polls 

67 

32*36 

4*69 

74 

89*30 

3*60 

Kerrys 

07 

31*90 

4*10 


The averages for other breeds entered at the 
above show cannot be stated with any degree of 
accuracy, because hitherto insufficient numbers 
of those breeds have been exhibited. 

The Scottish Milk Records have proved abun- 
dantly the capabilities of the Ayrehire breed, 

1 Indudlng pedigree and non-pedigree, and Unooln Bed 


Year. 

Number of 
Samples on 
which the 
computation 
is based. 

MUkper 
day in lb. 

Average 
percent 
of Fat 

1908 

21,786 

96*38 

3*68 

1909 

10,604 

26*66 

3*62 

1909 

2,451 

26*55 

370 


and from the records for the seagons 1908 and 
1909 the following results ma^^ be quoteeb The 
records for 1908 include the period from lot Jan- 
vmry to the date of the cows being put to gmae, 
which, according to district, vari^ from let to 
16th May. Those for 1909 cover the period 
from the middle of February to the end of Sep- 
tember. In this case the number of herds teatid 
was thirty-six, and all the cows had calved in 
spring. None of the herds would oeaae giving 
milk till about the end of November, and as the 
milk of the last two months of the lactation is 
very much richer than that of the first seven 
or eight months, the average per cent of fat for 
the period given is less than for the whole lacta- 
tion, but the weight of milk yielded per day is 
somewhat higher than it would be for the whole 
period. 

Yield of Milk or Atbshibe Cows 


In both years, what is stated as one sample is in 
reality two, as each is the milk of one cow for 
one evening and the following morning, and in 
every case %e whole herd is included. It there- 
fore seems as if the milk of Ayrshires was, practi- 
cally speaking, identical in composition to that 
of Shorthorns, Lincoln Reds, and Red Pol la 
The milk of these breeds apparently contains 
about *6 per cent less fat than that of Kerrys, 
and about 1 *5 per cent less than that of Guern- 
seys or Jerseys. 

2. IndividtMlity of the Cow . — Another impor- 
tant factor in milk production is the individu- 
ality of the cow. Indeed we find that each cow 
differs from its neighbour in the weight of milk 
which it is capable of producing in a day or a 
year, in the percentage of fat or other solids 
in that milk, m the length of time she is likely 
to continue to give milk, and in the quantity of 
food which she must consume in praer to pro- 
duce each gallon of milk. Pi'ovided the cow is 
supplied with sufficient food to enable her to 
do ner best, these characteristics will remain 
unalterable, because they are inherent in her 
constitution, and while each of them may lie 
developed up to a certain point, it is simply 
impossible to intensify them beyond that degree 
by any increase in tne quantity or quality of 
food. For instance, the cow which, with « 
normal quantity of food, yields 500 gal. of milk 
during a lactation, cannot by an excessive quan- 
tity TO induced to give 600, 700, or 800 gal. 
With the best oomoination of quantity and 
qualitv of foods, and under the best manage- 
ment, sue may be enabled to produce her maxi- 
mum yield, but that maximum is easily reached, 
and the extra care and attention so bestowed on 
her will not likely increase the yield more then 
6 or 10 per cent. In the same way, a eow 
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wUcb, on a normal rpma^ty and quality of food, animal, yet ehe will never become so economical 
prodnoes, thronfflioiit her bustation penod, milk of her food as the other, and no amount of spic- 
of an avenm of 31^ per cent of fiat, cannot by ing or special flavouring of her food will do any 
any ezcees <rf food, or by any normal change in cood. All such qualities are constitutional and 
iU quality, be made to produce milk with 4 per hereditary; they may be bred into a stock, but 
cent of fat. they cannot be forced into it by any meth<^ of 

The len^h of time the ordinaiy cow will con- feeding, 
tinue to give a profitable quantity of milk is in The quality of milk of heavy milkers 
great part regulated by the interval which has compared with i*oor oNE8.->lliere is a com- 
elapsed since her last calving. If a cow is served mon belief that as a rule heavy-milking cows 
with the bull about three months after calving, give comparatively |X)or milk, while poor milkers 
the probability is that she will calve ofl' and on yield milk of extra good quality. Under this 
about the same date as she did the year before; supposition many breeders have continued to 
but while some cows will only milk eight months, keep and bi-eed from cows which yielded a com- 
others will continue to milk for nine months, paratively small quantity of milk of a presum- 
some for ten, a few for eleven, and an isolated ably high quality. An enquiry into tne fac*ts 
one up to the time she drops her next calf. Al- of the case would probably have alten^ both 
thougn under the best conditions the lactation their piactice and their opinion ui this matter. 
peri(^ may be slightly prolonged, yet neither In the Scottish Milk Beco^ for 1903, 1904, 
extra care in management nor additional sup- 1905, and 1906, the writer has compared 10 per 
plies of food will make the cow which with cent of the moat profitable cows with a similiir 
normal attention only milked eight months con- proportion of the least profitable members of 
tinue her milk yield for ten. Some cows have every herd. The number of cows on which the 
their powers of digestion and their capacity U) comparison is based is fairly large, and each year 
produce milk so highly developed that the value the results correspond very closely with those of 
of the food consumed by them, which is neces- the year before, notwithstanding the fact that 
sary to produce a gallon of milk, is probably different cows and cows in different districts 
not the half that of other animals in the same were reported on. From the facts so brought 
byre. While judicious feeding may improve to out, it seems as if the general impression was 
some extent the milk yield of the less profitable not well founded and is misleading. 



Nunilier of 
Cuwa iHi 

10 per cent of the nioti profit- 
able Cuwa 

Mod 

10 per cent of the least profit- 
able t'ows. 


average 
ii hated 

Average Milk 

In galloni. 

Average per 
cent of Fat 

of leat 
in weeks. 

AveraiM Milk 
hi gHilons. 

Average iht 
rent of Fat 

1908 

90 

545 

3-84 

2li 

318 

3-50 

1901 

38 

043 

3'HO 

30 

;i96 

3-48 

1995 

44 

915 

3-89 

52 

563 

3-61 

1905 

35 

635 

3-90 

84 

429 

3 -68 

19U6 

flO 

685 

8*95 

26 

423 

3*63 

Total .. 
Average 

267 

663-2 

8-88 


407*6 

8*57 

Difference 








m-G 

jfJl 

* 





m’2 

3-88 


It is interesting to note that in every year the 
percentage of fat in the milk of both lots of 
cows has varied within very narrow limits ; and 
although the figures offer no explanation why 
the one lot should have richer milk than the 
other, notwithstanding the much greater yield, 
yet from the uniformity of the results of each 
year in the above table, it seems as if the con- 
clusions arrived at were of general application, 
at least as far as the Ayrshire breed is concerned. 

Z, Age of 6W,— Among dairymen there has 
always been a great diversity of opinion not 
only as to the quantity of milk yielded by cows 
of any particular bre^ according to their age, 
. *5. . regarding the quality of the milk of 
in^idual cows at different agea Cows of every 
breed vary so much in the quantity and quality 
of their milk that any figures which were ob- 
tomble from private sources were very apt to 

S he misleading, while the numbers on which the 
jires were based were too limited to be reli- 
le. Since, however, the milk records were 
started in Sootfamd, reliable data have been 


placed at our disposal Yet the numlKsr of 
animals experimented on is still too limited, and 
only approximate results can be given ; but as 
years go on the numljers will increase, and ulti- 
mately become so great that we will bo able to 
say quite definitely what quantity and quality 
of milk the average Ayrshiie cow of any age 
reasonabljr be expected to yield. 

Tlie table given at top of p. 16 is compiled 
^m the Milk Records of 1905, 1906, and 1907, 
in those districts where they were carried on 
sufficiently long to give a full lactation for the 
animals tested. In these years every cow, be it 
good or which had completed its lactation 
has been included ; and as tne herds are in no 
way selected, the results may be looked on as 
averages at least for cows of the Ayrshire breed 

4. rmod of Lactation . — There is a very gene- 
ral opinion among persons keeping cows, that 
milk taken from the cow immediately after calv- 
ing is much poorer than at any other time in the 
la^tion. On various occasions since the Ayr- 
shire Milk Records were started, tables have 



Avuaob Tibu) or Milk, AoooBniifo to Aob, or 1965 

OOWB WHICH HAVB OOMFLirrBI) TNKIK LACTATIOirK, 
IM THB AYBMHIRB CaTTLB MILK RBCX)RU Booib- 
HBA Ur TO THB BHI> OF THB YBAB IW 


ofX 

Oowf. 

If umber on 
which the 
svsrsBe to 
tNUWU 

^ AvsrsM 
Mltkln 
gallons uf 

10 lb 

Avsrsae 
per cent 
of Fst 

Avrrses 
Milk of 

8 per cent 
of Kst 

In ssllons 






2 

22 

450 6 

3 88 

582 8 


38 

465 5 

3 8(1 

(>42 5 

8* 

820 

ftOftK 

3 80 

730D 

4 

1H6 

656 4 

3 74 

818 3 

ft 

152 

721 3 

3 65 

K77tt 

6 

IftO 

7.18 7 

3 67 

0037 

7 

127 

750 5 

363 

008 1 

8 

H7 

774 5 

364 

030 7 

6 

58 

771 1 

3 60 

(M8H 

10 

40 

8048 

3 56 

005*0 

11 

26 

810 6 

3 62 

080*0 

12 

23 

740 0 

3 67 

005 3 

13 

U 

860 1 

3 4(> 

1002 a 

1ft 

ft 

7H4 4 

3 60 

1N>4 8 

16 

3 

616 6 

3 M 

72ri6 

20 

1 

878 0 

3 70 

1073 0 


been drawn up, Mlio^tn^ foi a ( otiHidoraltlo iiuin 
1)01 Ilf cowii INMi <»f fat in thn milk 

fixim thn tinm of (nUiii^ till thi' niid nf tin* liu 
tation tiet kkI 'riirw^ iIimUik tly nhowt’d that 
while liiti ^etinial npiiiioii wam <oimt, it wan 
to Bonie extoiit iiiroiMit am to thi exart |M*tiod 
Tho time when the fat tonUnt im lowent whmiim 
to Ik* not uiimiHliatel^ aftei uihin^, hut foul oi 
Hv« woekn latei The follow lUf^ table gi\eii the 
liartieulaiM of a ionmdi lahh iiumlN*t of A>rMhin) 
eowa, anil in ea<h <ai«4' the numlM^rH aie aufh 
eientl) tat>{e to gi\e an a\eiii^e whuh can Ih« 
rolled on with Moiue (ontuleme 


THB Kri'BOT OK lAINOTH O) TlKK (’AlVICn, ON THE 
AMOI M OK lAt IN IHK MllK 


Lsiifrili t»f Uiiic 

OSiVOit 

NuintNii of 

1 owR re 
IHUtml on 

Milk dallr 

III lb 

IVr cent of 
Fat III itie 
Milk 

rndsr 

1 wiek 

:i8 

26 3 

3 75 

It 

2 wreka 

07 

28 0 

3 56 

II 

4 „ 

140 

310 

3-23 

II 

6 1. 

208 

321 

3 31 

If 

8 I. 

243 

32*0 

332 

II 

II 

10 .. 

221 

327 

: 3:M 

12 .. 

175 

!M2 ' 

' 3 42 

II 

14 .1 

IH 

34 1 I 

1 3 42 


Tlie fi|furtN« 111 tlie alK>\e table are from aadoum 
het^e in mneial imimhea Tlie tune of toetmii 
extended from March to •liiU Ae le well 
known, the {HUtNUita^ of fat in milk inaten 
ally tncreaAea fixim tlie third month till the end 
of the lactation 

ft. TSiae (if MUhna I luring recent yoam there 
liaM been coiiaidetidile ditlereiu*e of opinion re> 
garding tin* iiiflnetice which regulat and irregn- 
lar interxaU of milking ha\e on the percentage 
of fat. Ill the Scottiiih Milk Iteoorda large 
iiumbere of cowa were milked at almoet unifortu 
iniervala of twelve houiw , and theee involve a 
■uftoiently large nunilier of animala to make 
the reeulU reliable , and they extend over such 
a length of time, that any mfluenoe which 
indiviauai animaU might have on the raaulu 


are quite obliterated At the work waa carried 
out dunnjg late apring, aummer, and early 
autumn, there were few extremes of tempera- 
ture or irregulantiea of weather to materudly 
affect the resulta. 
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While tin* Intel vhIh to which the alMive table 
leferM weie piesuiiied to Ik* unifoiin, in reality 
they weie not (^uite so, as there weie iiimierouH 
iiiMtameN in which the milkers an i\<*d somewliHt 
late in the inoining, and so (mused that interval 
t<» Im* (otieM|Kmdiiigi\ loiiget than the othei In 
the inoiiiing tin* iiiilkerM nun led somewhat mote 
than lh(‘\ (lid in tin* (*\eniiig, so that the prolsi- 
Inlit) IS that the milking may have been nioie 
comphte in the evening than in the morning 
A vei^ tiiding inatUnitioii to the nitlking would 
have lauHinl as gieat a diileiencf in the pt*i 
(ditage of fnt hm would have existed lietwecii 
the milk of each penod If, ther(*fot(, th(*K 
two H4uiit(*M of pioliable etior had lu'en eii 
tu(l> eliminated, the piolmbilit) is that lioth 
lots of milk might Imve Wn identical In 
some herds where tin milking was perfonned 
with exteplional caie, and uniformly at the 
same hoiit, there was verv little variation in 
the ({ualit V of the milk, and aii.v that did occui 
was almost negligible Moieovei, the smallei 
|)ei\NMitage of fat was obtained as often in the 
evening as in the morning 

Professot Ingle, of the Yotkshire ('ollegt, 
l^eeds, reportecT iii the Highland and Agncul 
tural 8ocietv*s Tramsictums of llHll and 1002, 
muiiething (letwi'en TOO and HOO analvm^s of 
milk in tlie first }ear, taken at intervals which 
wert* not uniform, the day interval Ining nine 
hours and the night one Bfleen hours. His 
ami 4 verv otliei person’s eipenenc*e has been, 
that wheix* there is a wide interval and a short 
one, the milk is ver} low in fat after tht long 
interval, and richer in fat after the shoit 
one. In inaiiv of Ingle'a detenninatnuis the 
mot mug milk showed only fnmi 1 5 U* 2ft pet 
cent of fat, while in that of the evening it 
ranged from 4t> to 6-0 jwr cent of fat. In 
1900 the saiuplt*# were all taken when the cows 
were in the iHkime and the feeding was under 
control The following year aliout 1090 Mimplea 
were taken when the cows were on pasture, and 
were receiving in addition 9 lb decorticated 
cotton cake each per day As on the previous 
occasion, the cows were milked at intervals of 
nine and ftfteen homw. As in 1900, the milk of 
the morning waa alsrmym oomparatively 1^ in 
fmU tvtn although the feeding was varied at 
timea with Um obyeet of improving the lat con* 
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UNii. IW* WM mm 0 v»mlton in th<* prr* I age of lit in the milk will be obtained, and 
cefttage aolidi not fat, but these dtd not differ foodimucli aa young euoeu lent gram and brewen^ 
m much as the percentage fat It aeeroa, there j or dietilleni* gratna, which have the effect of in- 
fore, that tf tM day i» divided intA» two tn- * creasing the yield of milk, eeem to do eo mainly 
(ervala of unequal len^« the per cent of fat by the additWi of water. The amount of Cal 
in milk may go down luter the long inten^al to i \telded |ier day la not ntatenalli inci'eamHl. Iml 
a verv low point and rwe to a liigh level after Wing diatributed throughout a greatet weight 
the mort interval of milk, the fien^titagr «d fat in the milk w 

6. /bod (trtiJiiA orv/iNotry /imii#) - This le a for a time a}>|»f>H*uil>l> affe<ie<l by emh 
aubject on which careful)/ mirie<l out e*pen 7 MhKih{ of ~ lVnM»ne exfM'rt ai 

nienta do not luviord asth uquilat optiiKUt The tiitiktiig a ill, as a rule, take not only tnoi'e milk 
ordinary* pnslucer of milk Wlieies <y»rtain bssls frtmi a <«iw than indifferent uiilkem, but tha 
and plenty of them at)) imnsiMf the |ierrciiUge quality (»f the milk will also be lietter, am) tha 
of fat in the milk, while atixom* aho lias ewre o|ienitioi} of milking will lie iierfornieil in a 
fully and methodically t<*sieHl the matter has mmh sliortei time l^iiiek milking is them* 
arrived at a different ctuu I usnm 'Die result fore generalU iiuire efheieiit than slow milking, 
of > ears of ev[iertmeiitiiig am) |iatieiit oliserxa V\ heie an rAinent milker follows one aho ta 
tion seems t<» imliiWte that, pioiide<i bss) is in iiidiflererit at the piw(tt<H«, the two will not lie 
atiffb*tent quantity, it tiui> ^af 1 tonsiderabh in able to get the same qiiaiility and qiialiti than 
ita cfUiiiMMition and alboiuifi«»id ratio aitlM»ut if th* Uqtti milker hail done the work alonn. 


malenallji tnfliienriiig the ({uan(it,> oi qiiabtx 
of the milk At Newum in 1M1I5, l^nt, lWg», 
Iftfk), IH07, ffofii four to ei^fht n»a»» aete fed 
for ^ aw‘ks on latiouM dtflettng aidel> tti the 
rtHtiqswition, arid it Mi«em«^l that at ea^ It ehanp* 
there aas alimstt tnianabli an im teas*' in trie 
|»er teiil of fat in the milk TIji* ts-iurnnl 
whethet the i haiige aa* from a «tati hi 
to an oili 4.r albmiiiiious one 4*r the refers** 
') hts nse<«uitiiiue<l foralstiit 14 dais, after shnh 
It tontinuetl It* d«N foi alsmt tM tlais bi 

wht<h date the tnialili had rtfuriKHl to aliat it 
was ortginalli in «*ne senes of foorleen lonibi 
nations of f4ssls eitAmlitig Oier 7<I aeeks, the 
average rate of rise am) fall aas as fon/»ws 
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Ihinng the nm tin nation r»f these etpeniiienls 
tliere were slight lanations up and d<*wii,«ausi»d 
by the irjtr<idiu*tiofi t$f one nea r«>w at the Iwgin 
rung of ««<*h thange of f<ssl, but aith that ex 
oeptmn the rusiilta olitained acre uiiifitnii and 
steady. 

There teems little douirt that. pr<«v led the 
fcaal IS ample and fiHsieralely well lialanced, it 
makes little difference, as far as perr<entage of 
fat in the milk ts roncemed, aliat is the sruirfe 
t4 the foo<h pn»%Kled it is digestible It alw» 
aeeimi pmbalde that if the quantity of fo*sl in 
gredienU supplied in the foral is leas tluui is 
rmutred by tiie animal for the upkeep of the 
brmy and production of milk, the animal will 
take fat from its body for a time, and will con* 
iV*®* ^ jawdore tU ordinarv quality of milk. 
If underfeeding la cotitinuej beyond a given 
pomt, tt arenis as if tlie per rent of fat in the 
mOk ji^ld be loweted below the normah and 
wonid M indsjMnMleai of the amount of oil con* 
^ ™d. An esceas of oil in the irsid 
Moui MC naoeamnly mean that a high percent' 


liidiHeteiit mtikttig has a stnuig temltMui to 
(siiHC the toa t4» gi« dll earlier ilmii usual. 
Alsiut ItKM) .Ml llcgoliifid, a veteiiiiiri stir* 
of lltMiiiiark, ttitnMbiml a ttea inrthml 
of milking, ahull iHmsistAM) in nmssagitig and 
stiokiiig floariwan) the different quarters 
of th» iiddei afloi the Midiiiai^l milking liai) 
lM*en romph'Ceil This takes a little liltm, IniI 
It r40idu<«s to rgfH'tiir iiiiikiiig, and the quail* 
titi o}>tAiiif*<) mm h more than rtqsiis foi the 
time mt f« ( upitsi 

Tho milking nuiihtiM* has not maile the head 
wav ex|)eit4*«) of It, Issause rnanv umus i*«uisider 
that With fows nearing the t*mi of their lacta* 

> lion th« milking IS leas etfertiie than whim par* 
j foitiod b% han^ and the cows in eonse<|uenca 
gi» dll the wsfiier 'lo fitiar up Mfi,> doubt In 
the mitt4i an empitrv into the use of the milk* 
ing tiia4)iine was (^miluctoii for a |iefirst extend* 
irig from Ist Kebriian to ^Itli HeptetiiiM*r, VfCfi 
A laige tiiiinlver of lows in various rheeae daira s 
1 were s4*h'4t4Hj for the ex|ieninent. 'Hm strip 
I pings lakeii by liand after th« tiuu^htne wets 
i <***it)p«rt*<l with th4Sie fMuii a greater nutiila^ 
of <*<»ws whuh were liaiid iiiilkea Tlie folhiwirig 
^ were the results 

M3H eree« milk««l tj rnasbins av«rsfa«) lb. strip* 

I fangs, rack of f 7 per cen* of fat 

SKlO oow» indkid hj tiaiel sversged AS lb. strtfqilaia, 
sweti (jf li H |arr oeiil of fat 

Tliroijghoiji ilie whole penod aUnji two and a 
half tiiiiea more fat was fmind in the strippings 
of the luuid milked cows tlian in tlirsie obtained 
after the inarhine, yet dunimr f/cUdmr sexeral 4»f 
the users gave up the machitie and reverU*d In 
hand niilkiag, liecauae they considenrd tliat tlieir 
crrws were going dry quicker iliafi when baiirh 
nii)k4Ml. This, however, might have lieen the 
» nsiult of prejudice rui their part. 

During the penod from Felmiary lo 8e|it«m< 
ber inclusive, machine and hand milking gava 
the following results from cows in mmdi ilia 
mine areumalancca but on differeitt farms * 

X4&\ fatl*4biy nitkiags ^ mashfais svsmgsa » tib lb 
«l 3'TO ptr st«t ni fat per sow. 

10,301 falldsy mflkhqp bj tUmd a v wa g s d »im th of 
psr osat of flat par saw. 

It7 
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If the milk yielded daily by each of theie two 
Joto of cowK ]M reduced to pouiide of milk of an 
equivalent of 1 i^r cent of butter fat, it ie eaaier 
U* make a eatiefactory comparison, thus:— 

!W*/55 Jb. of m/lJf of J70 fter cent of fst equsU 98 23 lb, 
of 1 jter cent of 

2BM Ik of milk of 3*92 jter cent of fst egusls 96*00 lb. 
of I Iter cent of fst. 

JjOftked at, therefore, from the point of view of 
the yield of biitUu- fnt, the cows which wore 
milked by the riwichiiio hooih to have yielded 


about ]j 
hand. 


I |>er cent more fat than thorn* milked by 
It may (»f courtw liapjM'ii that the herdri 
milked by tho matjhiiio conbiined better cowe 
than thoMO milked by hand, but on that point 
there in no insinuation available. 

8. Tem/Mtrali/rfj. ~ The Highland and Agricul- 
tural Society have been empiiriiig into this 
matter, and a preliminary report inaued in tlie 
spring of lliOH Neemed b) indicate that (‘owh 
reaMonably luuiHod do not materially HufTer from 
any coldH to which they may be Mubject in thin 
country, pn»vi(led tlnit they have not Ikhui kept 
cloMeand warm, and have bet'ti alhiwed to lelain 
the whole of their autumn (‘rop of hair. From 
the middle of November, IIKIH, to the end of 
March, UKM), the milk of 1(K1 cowh waa weigluul 
and toHted ft»r fat twice daily. Tliene cowh weiv 
all in full milk, and the five fariuM on which 
they wt'i’i* located were Hcattt‘re(l throughout tlie 
South of Scotland, and were mtuated at alti- 
tuden varying from 1(H) ft. to 7:i0 ft. almve tiie 
Mua level. At (;ach farm an eipial minilMU' of 
eowH, calved at the Hamo time, and giving the 
Hamu (plant ity and (juality of milk, were placml 
in two Himilar buildingH, one of which waH kept 
freely ventilat'd all winUu', and the teiu^iU' 
ture of W’hich wan allowml to fall to tlie freez- 
ing' ]N)int, while the other building had tlie 
ventilation reHtricUai mo aa to keep the teiii- 
pi'mtui'e between (>0^’ F. and 85" K For the 
whole winter the fj'tH'ly ventilated buildings 
had an average bun ) aunt uixi, hh iHHsorded by tlie 
•elf -rt'ffiHtering UiermugnipliH plactul in tiacli 
bvn', of 48*82' F., while tlie aveiuge teiiipemtui'e 
of the other byre w’aa 58*40’ F. During eigh- 
teen weeka tho cowh in tlie freely ventilated 
by 1*0 yielded 27*5 lb. milk daily of 3*55 jier cent 
or fat, wliile thoHo in the wanner byre with 
restricted ventilation gave 27*3 lb. milk of 3*48 
per eiuit of fat. Theiv waa tliei*efore not only 
no loHH of milk from keeping Hie aniniala ooldeV 
Uian in iihuhI, luid having the huildinge freely 
yentilatod, hut a amall gain of i 1b. of milk daily 
over Uie w'hole period. Duinng the period over 
which tho oxporinient extendi^ thia amounted 
to alHiut 2 gat. per vow. While trifling fiir each 
(»ow it aniountwl to UXK) lb., or U)0 gi3., for the 
30 iHiwe to which it applied. In the alxive ex* 
fKU'iiuent the food ot botli lote of cowa wae 
partodically weiglied, and aa fiu* aa poaaible each 
lot of aniniala reeaived exactly the same quantity 
and quality. 

During* the oontinuanoe of the experiment 
there were two very sharp falls of the thermo- 
meter, whidi in each oaae continued for about a 
week, and during whioh time the weather waa 
ezoeptionally severe. Dimng thane perioda the 


temperature of the freely ventilated byrea.fell 
to tne freezing-point, but except on the lirstday 
the yield ana quality of milk did not seam in 
any way affected. At Newton, where there 
were 18 cows in each building, the cows in the 
freely ventilated byre product a total yield per 
day of 492*7 lb. milk during the mild and warm 
week which preceded the cold snap, while dur- 
ing the week of severe cold the yield waa 495*2 
Jb. daily. A gain of 2*5 Ib. milk was therefore 
obtained from 18 cowa in the week of cold 
weatJier. In the mild weathei* the average per 
cent of fat in the milk w'as 3*73, and during the 
four coldest days it was 3*61 per cent — a dif- 
fei*ence in favour of the warm weather of *12 
p<u* cent of fat. The other lot of c(»wh had an 
almost Himilar increase in weight of milk, but 
in their caae the fat was inct*eaHe(l from 3*61 to 
3*65 |jer cent. In the fret*ly ventilated 
the buii])eiiiture fur the previous wc^k avar- 
agtMl 54*6 ’ F., and for the four coldeMt days it 
w’as 38*8' F. The other fariiiH at \\bich this ex- 
periment was carried out liad aJiiiost a similar 
c.\pericnc<». The experiment is lieiiig refsiated. 

It is iH'edlesH to Hay that tlie colder but fitndy 
ventilated buildings would lie inucb more healthy 
for the stock than the warmei* ones, the air of 
which wiiH very liadly polluted. 

8. Cliniate and IVeather. - The influence of 
tliese may be coimidei'eil bigetlior. It is gener- 
ally iMilu'ved that the warmer the climate the 
more econoinieal is the e(»nsuniption of food. 

If, however, a climate is too warm for the (*ohi* 
fort of the animal, it will be upset, luid sooner 
or later will liecoine more or less unbealUiV, 
and any results obtained will not la* comparable 
with tliose recoiihal under more normal con- 
ditions. There ia, however, very little definite 
inforniation on the point, Hinee any ex|>eriment8 
which might have thrown some light on tlie 
matter wei*e usually complicated by some other 
ciiH'Uiiistance, and on that account the results 
were imletinite. As far as Hntisli farm stock 
IS conceriuHi, teni|)erature aUme of weather 
conditions diK's not setnii a specially important 
faeba* in milk production. 

It is generally considered Uiat in a cold cli- 
mate the amount of f(Mxl necessary to keep up 
the heat of the IsKly must lie soiiiewliat greater 
than in a warm one, and that therafore lem 
would lie available for the production of milk. 
Whei'e the conditions are identical in all respaeta 
save in the matter of temperature, Uie pniba- 
bility is that tliis supposition is correct The 
vari^ona in temperalure in Britain, althou^ 
more numerous than in moat amntriea, are 
naiTow in range, and on tliat account a little 
extra covering <»f hair in winter seems to reduce 
to an almost negligible quantity the extra food 
Inquired Uien to keep up the h^ of the body. 

When, however, a low temperature ia ouni* 
blued with wet weatlier (which ueually meane 
a wet bad for oatUe lying outsideX the banelA 
effects are patent to all atoek-ownere. To make 
matters worse, in such weather there is uanall j 
very little growth, eo that pasture soon beeomee 
bai^ and the stock suffer not only from the 
adireree conditiona of the weather, but also feom 
want of fond. Where the milk yielded by < 
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' mdi m will ettum the individual mmberi tii 
alioiin in the quantity directly tmceable to the give the largeet yielde of milk of which they 
v w t h e T i MMtkmlarly to bad weather The are phyaiologicalfy capable, and an important 
iity of the milk alao varies; but it does not factor in thia connection is the food supply. 
necoMarily follow that because the weather was Within certain limita, the more ftsd that *it 
bad*— asy wet^ stormy, and cold — the quality of given the better does the cow thrive and the 
the milk will lie lower. In many twees during more milk does she yield But the yield of milk 
rough periodsi although the quantity of milk may will not continue to iiicn*ase pnqiortionately 
he cfmsiilembiy reduced, the tier cent of fat may with each additional increase in tht fotwi siq>- 
lie some V hat lucreaseti. It at»es not seem as if ply. .A stage is sotm matched at which the extra 
an iriort*ase<i amount of fat is likely t<i l»e pro* n*tum in intlk does ntU pay for the increastal 
duct^J b\ the cow laliouring under the atl verst* c*ost in the fTsal supply: and after tliis point has 
oomiitions, hut rather that riiu<*h the same lH*en passed the Additional increments in the 
quantity ts pnsluml, and that tn the iihiior- milk yield can no longer lie proUtahly obtaitieii. 
mat conditions it was mixed with a Jess (luaii- Tlieit* is for eveiy cow a point of greatest 
tity of the water content milk. tliKiging protitahlemws, and tin* fcHHler must decide this 
from the Kfieedy effect of the weather on the linnl for himself, Imiiig guided by the milking 
quantity of milk, conqiaml with the less mat ktni cajaicity of the cow. Viirthor, the amount oi 
effwt on the is*r <‘<*nt <if fat, the interemi* rm* ftssl given shioild lie xwned RCtH>rfllng to the 


ttually dmuii from these results is, that the 
waitT in milk is iiiot^ iiiHueiK'eil hy the wiwther 
than the |s*r cvnt of fat. 

If the weather is sutfii'iently wnriii to Is* or>- 
pressi\e to eows, it will twos** a n^tliK tioti m tile ' 
yield <»f milk <f«f lesfsiiiding to what iak<*s phov* 
when tlie weather is very ctihl The same hap 
pens if <yms aiv* in am way disttiilNsl, m\ h\ 
an\ unu**UHl iiois**, l!n*s, le e, oi \eniiin of anv 
kind. [ ’ 1 

MMIK, afm S*e |'\s 

Tr.L’ai/.ATios 

Milk, Produotloffi ami DfstrllHatloffi 

oC For the piotitahie prishiction of milk on a 
daily film the pnman p*>|Uisites are a irtssl 
wul and a tavoiiiwhle I'iinmt**, and stit h a eoni 
biiiHtion cif sod ami < liinatt* as wilt pt«i\i<ie 
abiiiidaiK'e of |wstutage for siiniiner gra/.ing, 
and an adwpiate supply of hay, ^wts, and nsiin 
for w’lnii r us** A reliable supply of pup* fresh 
WRt»*r IS also an itidis]M*nsah)e factor on all ilairy 
fanns. 

Tlie other factors which are estsuitial t<* hu<*- 
oess HI th** dairying industry are the suitalMhtv 
of the<»ow for milk pPsliKimn, and the cap* and 
attention wdnch the farmer must ls*sU>w cm her 
feeding and management, rndoubledly the nn»st 
important of these is the constitution of the cf»w, 
which must Is* naturallv a<la|)t4*<l for the woik. 
We must regard the cviw as a milk making 
machine for <*«niverting the piarser hssis of the 
Ikmi into milk : and the ni4»re efficient she is in 
thin nwfiet*!, the more suitable will she h<* for 
our purposen. Exjjerieneo Ims taught the flair}' 
krmer, however, that the power of assimilat- 
ing fvHsl and transffinning it into milk vanes 
gi^ly among cows, ami that while some give 
a profftmble return in milk for the amount of 
food supplied, there are many which fail in this 
w»pe^ "nie problem that pfeeenUi itaelf, there- 
is how to pm(*ure goua dairy cows; and its 
uoluthm is to be found in the keeping «f reli- 
•Wo milk recordn» and the breeding from the 
bean mtlktng atimina It need acaroe^ be added 
lliaa the oomitatation of the cow nitmt be sound ; 
ihe mtMit be healthy, capable <if digesting and 
amimiUting a rntfllcirat quantity or fooj^ and 
w^l endowed with milk glanda in an active 
and ettdenk oan^iioB. 

^lia mnnafMMnt of a dairy herd shoold be ' 


milk }icid. 'Die result <»f filing »x|Hirimeiita 
gives UN some gtiuianct^ in this resjiect It haa 
iM'di deiiimistratnl that a iiiaiutcnanci* diet for 
a iliy <*ow IN alsuit H or 10 lb. of digcst‘i>le tiry 
matter ]N*t da\, and (hat for a <*ow in milk 
alsuit 2 lb iiunf art* mpnred for every gallon 
of milk prisliufsl. 

Foi a ni4'<huru*st/.cd <hiiiy 4*ow ~ such as an 
.\>tsliirc III full milk in Hiininicr, the diet 
might consist of 112 lb of iiastiiie gmss, which 
hIu* would gather for herself (Jrass is by far 
the chea|M*Mt and most suitable frssl for milk 
pHsliictioii; and if milk m to Ih 4 pMsluced at a 
piottt in si*as<tnH when grass is not available, an 
enhatM'ed pine must 1 m* obtained foi the 
du(*e "Hie increaaiHl cfmt foi fissl alotio in 
wuTitet (^otuiHiml w*ith summet is alniut !k/, per 
gallon of milk In wiiitei the ration might 
\ar} Im'Iw’im*!! the follow'ing limits: — 

( 'uiiceiitniUsi f<NsIii (inisUs and cakes) 7 10 tb. 

* HfsiU * 20 riO „ 

Fcslihr (Imy and utmw) 10-22 „ 

In elnsming the ration the daily man should 
include as many diffetent kinds of fiMida na 

{ smsible, and further, the lation should Im? well 
lalanceti in n‘ganl to the nitrogemius consti- 
tuents (s<»e Amu misoii; Ratio). 

It will lie fjuind from exfienenn* that the 
pulping Of slicing of ffHits for ilairy cow's will 
not as a rule prove prolitabie. Ex(*epttoii, 
however, might lie made in the I'sse of a neavy 
milking <ow in winter when milk prices ai«e 
high. Neither is it advimble to cook any of 
the hsxlH, except the potatoes. A good methiHl 
of prepanng the fcsid is as follows: Soak all tlie 
meals ti»gether lor severs! hours in cold or 
slightly warm water; mix them with the mash, 
and by adding hot water heat the whole mix- 
ture til the body temperature before feeding; 
give in a sloppy form. 

Hinfe the fixing of the legal standard, milk 
producers have hM to pay particular attention 
to the quality of the milk. Formerly, nmet 
practical men were wont to believe that the 
quality of a cow’s milk could to a great extent 
be regulated by the feeding; but the results *d 
many practical experimentsbaTe disproved tills, 
and nave shown tWt if cows are well cared frn* 
and fed on a ration whtcb keeps them in good 
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eondition, then a cliaiif^e to an equally suitable 
or to a more liberal diet will have little or no 
permanent effect on the quality of the milk. 
Tlie only way in which we can improve the 
guality of the milk yield is to select and breed 
mm those cows whose milk is shown by ana- 
lysis to contain a high percentage of butter fat. 

Tbe best results in milk proouction ai'e to be 
obtained from dairy cows which have calved 
more or less recently. From caieful olwerva- 
tion we learn that a cow is at her best as a 
milk-making machine shortly after calving. As 
tJbe lactation [>eriod advances, tlie yield of milk 
and the return for frxxi decreases. Hence thei’e 
is little use in attempting to prcxluce milk pro- 
fitably from cows far gone in lactation. It will 
pay better to discard these for a time, and to 
replace them with newly calved cows. At the 
close of the lactation |icriod — the avera^ length 
of which is 3(K) days— the cow should be rested 
for a time, and brought into condition for her 
next lactation. It is just when cows are dry 
previous to calving that this can lie most effec- 
tually accomnlishea 

Wliat is tnc liest age for biinging a heifer 
into the dairy herd'/ Many practical men l»e- 
lieve this to be two or two and a lialf yeai-s, 
and that heifers calving at such an age will 
eventually turn out the Issst dairy cowa Uoubt- 
lesM early calving promotes the fuller develop- 
ment of the mammary glands, and may l>e prac- 
tised with advantage if the animals are healthy, 
well forward, and especially if they come of a 
strain tending to j)roduce Injcf I'ather than 
milk. Hut heifei*H from a gwid milking strain 
may witli advantage Ih) allowed to biK^ome more 
fully devolo|H)d before lieai'ing the burdens of 
maternity. 

As a rt'Hult of rartjful experiments it has been 
found that from the )>erioa of her first calving 
up to the end of the seventh year of her age 
a cow gives inciH^ising returns in proportion to 
the fwKi iHMisuiued. Fixiiu the eighth year on- 
wards the milk yield decreases, until, w'hen the 
cow has reai'hea the age of twelve or thirteen 
years, the return for Uie fiKHl supply may be 
less than in the case of the milking heifer. 

Tlioraugh milking is one of the first prin- 
ciples in milk pixMluction. By milking the cow 
cl^n we create in her an artificial demand for 
milk; and natun> presuming that milk is wanted 
by the calf, res|K>nd8 aoooraingly. | 

Summing up, then, we see Uiat for the maxi- 
mum piHHiuction of milk we require a cow fix.m 
a good milking strain. Her sire should lie a 
bull also out or a good milking strain, and both 
should be bred from families whose milking 
powera liave been demonstrated by a system 
of milk recorda The cow should be aliout seven 
years old, newly calved, and in good condition 
at the time of ^ving. In summer she should 
be placed on good pasture, wdiere she will have 
access to a go^ w*ater supply, and shelter when 
necessary. She must be thoroughly milked at 
least twu*e daily, and she should be milked at 
regular intervals. Gentle ti*eatment is essential. 
Tmi winter rations should be liberal and well- 
balanced. 

DiSTRiBUTiOK or Miyc.— -IVeah milk is a 


perishable commodity, and its treatment should 
oe based on this fact If it is to be marketed 
as whole milk, it should be despatched as soon as 
possible after milking, every precaution being 
taken to ensure its purity and freedom from 
contamination by genua By far the greater 
part of the contamination takes place in the 
oyre or cowhouse during milking. To reduce 
this to a minimum, attention should be paid to 
the following points : — 

1. The atmosphere of the byre must be kept 
as free from dust as possible. 

2. The cows* coats should be groomed and 
kept as clean as practicable. 

3. The udders should be regularly cleaned 
with a damp cloth before milking. 

4. Those engaged in milking riiould be clean 
in person, ana must wash their hands in clean 
water Wfore milking each cow. 

5. The first milk drawn from each teat is 
always highly contaminated with germs and 
should be i*ejected. 

After b(‘ing drawn from the cow, the milk 
should Im) removed immediately from the byra 
to a purer atmosphere and sieved as thoroughly 
as possible. It is usual to pass the milk first 
through a milk strainer of ordinary brass-wire 
gauze; it is then more thoroughly strained 
through a similar sieve covered w'ith three 
layers of straining cloth which has been pre- 
viously sterilized oy boiling. In addition to 
these precautions, care should be taken tliat all 
the utensils with w^hich tlie milk comes in con- 
tact should bo sU^amed or scalded. 

As soon as possible after straining, the milk 
should lie cooled to 60® F. or under. It is found 
that if milk is reduced to below 60*^ F. its bacterial 
content l^•mllin8 practically unchanged for thirty 
or forty himra. It may oe cooled in bulk by 
immersing the churns in cold water, or in arti- 
ficially cooled brine where such is obtainable; 
or it may be cooled by passing it in a thin film 
over the large suriace of the refrigerator; but 
the latter method exposes the milk to furtlier 
bacterial contamination. 

The milk supply of the smaller towns and 
villages in this country, and to a certain extent 
of the larger towns also, is transported fixmi 
the dairy in large churns (cans), and is measured 
out t4> each consumer in the street. In such cases, 
cara has to be taken to keep the contents of the 
cans well mixed, in order to do justice to each 
puii:haser. Sale of milk in the 8ti*eet8 results 
in considerable contamination, while in very 
many cases the condition of the milk jug of 
the purchaser is not such as is conducive to 
good Keeping properties in the milk. The meUiod 
of delivering muk to order in small covered 
cans has been largely adopted ; but the practice 
of putting the milk into niecial bottles on the 
farm and delivering the bottlee intact to the 
consumer is to be recommended. The milk 
should be bottled as soon as it has been cooled. 
The bottles are then eealed with the pulp disks 
or caps and delivered forthwith to the oonsmner, 
or kept in a cold store until requited. 

Milk well handled and kept at a temperature 
of about 65® F. should be in good conditiou 
sixty hours after it leaves the cow, and tliere 
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fg no need for the uae of preeervntivee of any 
kind in our freidi*milk eoppUea Faeteuriaed 
or eteriliaed milk may be ver)r ueeful where a 
regulitf eupidy of frm milk U not available, 
there u no doubt that the dietetic value of 
the milk and ita palatability are both dimin- 
iiilicd aa compared with well-cooled, pure, freah 
milk. 

Milk may be diatributed in varioua other 
foiiiia. in which it ia in a more or lean pre- 
aerved condition, aa condenaed milk, buddeiaed 
milk, dried milk, or milk powdera, &c.; but theae 
preparationa are only of uae for apecial pur- 
poaea, and will never compete aucoeaafully with 
milk in ita natural condition. [a*, at.! 

MlilCi StetlatlQS of.— It ia prola^le that 
we poaaeaa leaa reliable atatiatica of the produc- 
tion and consumption of milk in thin cniuntry 
than of many other agricultural productn. ‘Die 
number of U*owa and lieifera in milk or in calf* 
has been aaivrtained for more tlian forty yearn, 
and quite Uu^ly the Hritiali returns show that 
aume four-fiftha of tln^ae were InMiig milked at 
the time of the yearly <*eii(mH. But neither aa 
to the average yiehl p<‘r cow nor aa to the 
propetriion claiiiied bv the ('alf are opiniona 
altogether agreed, wliilc there ia ixwiii almi for 
difa'uaaioi) how much (»f the available pnaluct ia 
conauiiHHl in the f<»nn of butt4T, of <*he«M% and 
of milk reapH’iively, while there la alao a new 
and aiitalier pnifNirtion of laU* .X'ara iiianu- 
facturinl at home into condenae<l iiiiik. £ati- 
tiiaUw i»f production liave no diiubt la*eti fiaiiied 
fnini time to time, and calculationa made uf 
th«‘ vaiTing coiu(uuipti<»n of milk and tiitlk pix»- 
ducta by different (‘laaaes of the c<»niinuiiity, 
yielding t4»taU from which, by deduction of the 
know'll iin|M>rta, the native production may In* 
Hirived at In a nn'ciit einjuiry into this sub- 
ject by a CVimiiiittee of the lb»yal Statiatical 
S^iciety laith thecae methods of inveatigation 
weit* combined. Siinv the inane of their report 
ill 1903-4, comparatively alight changes have 
occurred in the imjauta of butter and clieeia* 
and in the nuiiib<*r of cows maintained at home, 
BO that the eifncluaiona then reached may be 
accepted now'. 

C>n the baaia of an avetwge aUK:k of 4,100,000 
oowa, and yield of 420 gal. per oow, the Com- 
mittee put the available aupulv at 1,723,000,000 
gal. of milk ; more than Imlf of tnia, or 044,000,(X)0 
gal., being made into butter, 153,000,000 gal. into 
cheeae, and eome where a* 'lut 6,000,000 gal. sold 
aa condensed milk. Only 620,000,000 gal of 
freah milk would therefore be left to supply a 
population of 41,338,000 perw>ns— the average 
testdent population of the years 1899-1903. This 
wcKild allow about 15 gal to each person, and 
such ^^re would be in close Mreement with 
the weighted avenge of many imtependent eati- 
males of milk consumption, which have, how- 
ever, nuiged from a beiul rate of no more than 
6 giL in the case of labouiere to over 30 gaL 
the upper rlsmes, The quantity of fiw 
milk imporfed is quite ncwliginb ana may be 
in ao^ a cafeomt^ aa it docs 
M iiaeb ftfth part of a gallon per hea^ and 
ana miourn no eipukiion. The fauportation of 
aondanaad nutk— *diieAy fimn HoQand^ia mora 


I oonaiderable. It roee rapidly in the last twelve 
I years of the 19th century to a total of nearly 
I 50,000 tons, but has remained below that figure 
since 1900; and may be taken to repreeent 
about llx per peiuon, of which, however, 
about 1 lb. p^ beSul ia re-exported. On the 
other hand, the milk-conaumitig population of 
this country ia greater than it waa when this 
report waa publiuied by fully three milltona and 
a half, and unless there has been a considerable 
improvement in the outturn of Britiali dairy 
heida. or leaa milk has been turned into butter 
and cnoeae— a possibility which ia quite feasible 
in view of the ap|jsrent expansion of the milk 
trade— the iHinauniption would be irlatively re- 
duced at the pi*eM«*nt day. The difficulty which 
attends any dose dctc*rminatioii of the milk yield 
of the country aa a whole will l>e lieat recognised 
by a Mtudy of the report of the ( 'oiiimittee above 
referred to ; ami low aa the avunige of 420 gal. 
tier cow may iH*em to the owiieis of well-kept 
iiei’da of dairy cowa, it ia kept down by the larm 
pmiioi’tiott o^ p<»or yields still existing, and by 
such an average aa the 400 gal. that has been 
atlriimUHl to Irt^land. The pivsent figure is 
iiioreovei higher than had lxH}n Hiiggeated by 
Mr. (*halmeiw Morton or Brofesaor hlieldon in 
the W veil ties and ’eighties, or by Mr. Hew or 
Mr. Turnbull in tlio later yeatw of last eentury. 

[i\ a. c.] 

Milk, M^HIlBatlon of. See art. Stxri- 

LixATtoK or Milk. 

Milk Fovor Ifi Oottlo.— This disease ia 

onl.\ t4Hi well known ill dairying diat.’icta tlirougb- 
out the British Isles atid on tne Contitietit. It is 
re<‘<»gniy.ed hy differt*nt nanit*s, which vary either 
I according Ui the locality or the theories held as 
I to its nature. Thus we find the terms * par- 
turient a{aqilexy ’ and * dropping after calving* 
soiiietirii<*s used to signify the condition whicn 
is |r*rha|m moat widely known under the name 
'milk fever*. It is a disease fiecttliar to cows, 
occurring only within a few days of parturi- 
tion (calvingX not usually met with in heifers 
at their fiist calving, occasionally occurring at 
the secoml, and increasingly liable to occur at 
MuliNequeiit calvings. Hie or»wa which are most 
liable to lie atUcKcd by this disesse are those 
ill good conditirtii which are also gmal milkers. 
It may, however. Ini met more rarely in thin 
cows and pKU* milkers. 

The synipUiiiia vary according to the sudden- 
nees or severity of the attack. Where there is 
an opfK>rtunity of watching a case from its be- 
ginning, it is generally found that the early 
stages of the disesse are attended with excite- 
ment or uneasiness. A kind of paddling move- 
ment with the hind feet is common, in some 
GSM the animal at first alternately lies and rises, 
while in other ca s es she persistently stands, 
until at length, overpowered by the effecU of the 
disease, she ftdJs and is unable to rise. Kervons 
symptoms, with loss of power to rise, are invari- 
ably present for a longer or shorter period dur- 
ing the progress of an attack. In some caaes 
thu paralytic condition ia accompanied by a 
tandem^ to coma, the animal becomW nneoa- 
aeioiis, breathing etertoroaely (snoringX harfag 
a tendency to throw tteelf fiat on iu in 
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which case, unlesB this be prevented, there will a^inisUr or 4iiore i^viant wJiiA 
soon be a condition known as tympany of the will have ft depletive effitot 
rumen, ie, cUetension of the first stomach with Such a doee well given teoioix »to 
gas. In other cases, however, instead of this ten days before ^e cow’s period of pr^gnanoa' 
condition of coma there may be convulsive at- is due to terminate; but where there m un- 
tikikB, the cow struggling severely, the head usually high condition, or where there has been 
being violently dashed about so that the horns a previous attack, it may be well to give one 
are sometimes broken and the eyes injured, / dose at three weeks and another at ten days 
Jn nearly all cases the eyes cease to react to the / before the date on which the calf is due, this 
itiffuence of light, and in severe cases the eye- / date being 283 days from the date of the last • 
hall can even be touched by the Unger of the / service. 

attendant without causing blinking. The bowels The natui'e of the purge is not very impor- 
usuaiiy cease to act, ana there is I'etention of tant, castor oil, linseed oil, treacle, sugar, 
unne. '^its, &c., being each used with success. Olea- 

Tbe flow of milk is generally diminished or ginoua purges have the advantage of inducing 
even si^pressed, but this is not invariably the the appetite for a time, and further it is <heia 
case. The attack usuaiiy sets in fxom a few that repeated doses of oil favour easy par- 
hours to a few days after the birth of the calf, turition. Treacle and sugar are mild and safe 
the severity of the attack being greater if the aperients, having also the advantage, if given 
disease sets in shortly after calving than is frequently, of facilitating the expulsion of the 
the case when the attack is delayed a day or fcctal membranes (cleanings) after parturition, 
two. Isolated iustauces are recorded where the Epsom salts is perhaps the purge most commonly 
disease has set in as late as a fortnight after used, and forms the oasis ot most of the dronchee 
calving, but the great majority of cases occur advertised as preventives of this and some other 
within four days of jmrturition. diseases, but should always be accompanied with 

Oases have been I'eported where the disease ginger and a moderate stimulant. Tims 1 lb. 
is said to have occurred liefoi'e the birth of the of Epsom salts with 1 oz. of ginger and 1 qt. 
calf ; but it is not probable tliat such cases were of warm ale or stout is fivquently administered, 
really due to milk fever, there being a fairly within a fortnight of calving, witli success. Of 
common condition met with in pregnant cows sugar or treacle about 2 lb. is usually given, 
where there is loss of pr)wei', but the diagnostic and can be repeated at intervals of a few days 
nervous symptoms of milk fever are absent. according to the efieot produced, while of oil 
The exact iwithoJogy of milk fever is still from 1 to 2 pt. may be given in the same way, 
obscure, though great progress has been made the object btdng to produce moderate laxative 
during recent years in the matter of its treat- action mther than active purgation, 
ment. Its actual cause is not known, but it is Though milk fever most commonly occurs in 
generally rec(»giiized that the chief pi'edisposiug the summer months when cows are at grass, yet 
cause is excess of condition in adult cows which cases are frequently met with in house-fed cows 
are also natumlly gcuKl milkera. during winter, and in these cases it is necessary 

It is probable that the chief point of attac^k to avoid all stimulating or milk-foi'ciiig foods, 
in this aisoase is the udden which statement is such as bran mashes, cotton cake, &c., tlie staple 
confirmed by the success of the modern method article of diet being hay, with the Edition of 
of ti‘eatment by local applications (inlectionsX sufficient roots to keep the bowels active. An 
which will be fully described later. Tlie syiup- aperient dose will be nmnd to be a useful pre- 
toms of this disease are by some attribute to ventive in the case of these in-fed cows also. It 
the absorption of some deleterious substance is erroneous to suppose that the piesence of the 
formed in the udder during the course of the calf with its dam will prevent an attack of this 
attack. disease, even though the calf be allowed to suck 

/Vertwnftbn.— Though it is not possible to pre- the cow from its birth, 
vent the occurrence of cases of this disease Treatment. — The system of treatment of this 

wliere dairy herds ai'e selected for their milk- disease has within recent years undergone a 
ing qualities and are fed even modeifttely, yet complete revolution, owing to the discovery of 
it is found that certain precautions can be Schmidt Some years ago, acting on the theory 
adopted which will diminish the probability of of apoplexy, it was the custom of some to prao- 
attack, and even if unavailing in this respect, tise oleeding, applications to the head, adminis- 
will increase the likelihood of recovery. Inese tering of large doses of medicine — the latter in 
pr^utions ^iisist chiefly of a sparing diet, suf- many cases being nearlv as dangerous as the 
ficient exercise, c(h>] housing, or, where possible, disease, owing to the liability of the patient in 
outdoor life, stimulation of the natuiul func- its comatose or semi-oomatose oondition to be 
tions, i.s. keeping bowels and kidneys active, choked. 

Thus if a stock-owner has a cow carrying, say, Later, a considerable amount of success was 
its third, fourth, or subsequent calf, whimi cow obtained by the uae of chloral hydrate in ogm- 
is known to a good milker ana is in good paratively Iwge doses, there being, however, 
condition, it will be well to graze her on a poor the mnie objewon to this drug of mmger from 
pasture, where she will get sufficient exeixnse choking, udIm the case was attacked in its early 
while picking up her subsistence. If, as is stages. 

sometimsB the case, her condition per- &e administratiop of stknulanta and the 
siita, or if the time of calving is too near to plication of ftanenlntioiiB and hlislere along tiha 
admit of this treatment^ then it will be well to tpioe were alao sometimes used, and oonfimuidb 
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hif oune wifli'CiffiKt, Dowerfitl puxges were ad- ^er singly or in combination with a drug, it 
ministered to eombat the apparent oonstipetion. is usual to adopt some plan for preventing its 
Of dll theae lines of treatment the most sue- escape from the teats, the udder Mng inllated 
ceesfiil was the administration of chloral hy- until fairly distended. The air can be retaitied; 
l^te, and this drug is still used by some prac- either by patent clips for the teats, which can 
titioners with success. be bought from the instrument maker #ho 

Though a powerful opiate, it can be given in supplies the syringe, or by light pieces of tape, 
very Isi^ doses to a cow suffering with milk which should be tied on eadi teat and left on 
fever, the usual dose being 1 oz. every four for an hour, being BufScieutJv tight to retain 
hours, some practitioners beginning with even the air while not injuring the teat Sevefdl 
i larger dose and continuing the administration instruments are now on the market by means 
the ounce doses every four hours until the of which pure oxygen gas can be injected into 
ow regains consciousness and is able to carry the udder in the same way as air, and this hoe 
he head. At this period, however, considerable certainly advantages over any other method, 
rill and experience are required tu judge as to The injections, whatever their nature, ve{*y 
the necessity or otherwise for the administration raiely need Ut be repeated, and may be drawn 
of Ntimulants. off after three hours. Good nursing is essential 

As chloml hydrate is somewhat irritating to in this disease, the constant presence of an 
the throat, it is well when administering it to experienced attendant being desirable, and 'the 
give some treacle with each dose, which will assistance of several men being occasionally 
have a laxative effect after the acute stages of necessary. The patient must be projpped upon 
the disease are past, though the administration her c-hest so as to prevent the distension alrea^ 
of purges /jer $e is practically useless in the mentioned, the head being propped in a natunll 
treatment of the disease. position pointing for^rd. 

The method at present most generally adopted, The urine should if necessary be witlidrawn 
and certainly the most successful, is the injec- by catheter, and the posterior bowel emptied 
tion of remedies into the udder itself. It i". not by hand. It may lie mentioned that enemata, 
necessary to enter into a conshleration * i the which are useful in so many diseases of the 
reasons, physiological or otherwise, for this fact, horse, are of little use in cattle for anatomical 
Exfjerience shows that the mortality from milk reasona 

fever has been enormously reduced since the No attempt should be made to drendli an un- 
introduction of this method. The instrument couscious animal, but in the early stages of the 
used for tbe purpose is practically the ordinary disease the chloral hydiate treatment may be 
rublior enema syringe used in human medicine, adojited in conjunction with the injections of 
to which is attached a long fine ii(»2a5le of nickel cinigs, air, or oxygen. 

nr Slime similar metal having ajiertuivs near the When consciousness returns, a small quantity 
fm* end. of nourishing drink may be ofiered at intervals 

This nozzle is sufficiently fine to pass up a of an hour, and if the animal appears depressed 
cow’s teat without forc*e, and is long enough to a few glasHes of good whisky may be given in 
reach to the milk cistern of the udder. By a jiint of gruel, the latter being strained free 
means of this instrument, whatever remedy is of coarse grains, which might irritate the throat 
selected can be injected yrith eam^ It is essen- and cause coughing or choking, 
tial that great precautions be taken to keep this If, as is sometimes the case, the loss of power 
instrument absolutely clean and free from con- remains though the disease itself appears to be 
taniination, the nozzle being boiled or other- cured, and the cow seems apparently healthy, 
wise thoroughly disinfected before use. If this she must lie treated for paralysis, and in some 
precaution be neglected, serious results may cases a considerable time may elapse before re- 
follow. Before making the injection the milk covery takes place. 

should be drawn out and the udder thoroughly In such cases, applications to the spine, which 
cleaned and washed with a disinfectant such as are not of service in the acute stages of milk 
dilute Jeyes’ fluid, lysol, chinosol, &c. fever, may he used with advantage, any of the 

Tile substances which have been successfully ordinary stimulating liniments or embrocations 
used as injections are numerous. The substance being suitable, or even mustard mixed with 
first used was iodide of potassium, the sti'ength vinemr. A full and nourishing diet must now 
being from 1 to 2 dr. of the drug to 1 qt of be allowed a relaxed condition of the bowels 
boilM water which has been allowed to cool being maintained, while as internal remedies, 
to 'blood heat, ^ pt of this solution being in- the most powerful nerve tonics must he adininis- 
jected up each teat. It has been found, now- tered. Of these, nux vomica is the most effec- 
ever, th^ many other substances are also efiS- tual, generally given in doses of 1 dr. of the 
carious, some practitioners using lysol, others powder once or twice per day; but it must be 
chinosol, Ac., according to the directions given remembered that this is a powerful poison and 
by the manufacturers. The simplest line of must he used with extreme caution. Iodide of 
treatment is the injection of ordinary atmos- potassium is sometimes used Where effusion on 
pberic air, the same instrument being used, to the spine is suspected, being given in doses 
^jwgh with the addition of a metal cmimber, of from 1 to 2 dr. twice daily, 
mlaa with medicated wool, through which the Throughout -an attack of milk fever, or any 
air is drawn. llriB 'treatment is usually effi- condition resulting from it, careful attention 
btttmmy practitioa w p rtfer to injea muit be paid to tbe cow’s bedding, wl^ must * 
iMlCh a drug and 'the 'air. air n used, be plentSol and dry, the animal oeing tamed 
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ever twice daily when unable to turn herself, 
as, otherwise, serious bedsores may result, espe- 
cially if the cow be allowed to lie for any length- 
enea period on a damp or dirty bed. 

Ill conclusion it may be said that this disease, 
which was for long the dread of dairy pro- 
prietors, is now looked upon as one of those most 
likely to be cured if treated bv a skilful person, 
the percentage of deaths in tne hands of some 
veterinary practitioners not amounting to 5 per 
cent of the cases treated. 

The number of cases arising can be reduced 
by atteiition to the diet of pregnant cows, with 
the judicious use of aperients. 

In Older to obtain the best possible chance 
of success, treatment should begin as early in 
the attack as possible; but the owner need not 
fpve up hope even in cases where, through care- 
lessness or inadvertence, a cow has been allowed 
to reach the comatose HtAge before assistance is 
sought, as, though it will not be then possible 
to administer medicines by the mouth with 
safety, the injection into the uddet‘ of medicines 
or air will frequently be efficacious, working 
most astounding cuies. N ursing during the pro- 
gress of the attack, and careful management 
after apparent recovery, are in all cases most 
essential. [f. c. m.] 

Milking (by Hand). — No operation on 
the farm requires more knack and concentmtion 
of attention and nervous energy, if it is to be 
effectively and skilfully accomplished, than the 
art of milking. 

If the cows are hoqsed they should, prior to 
being milked, be gn>oined over, and their udders, 
if not requiring washing, thoroughly rubbed 
with a clean, dry cloth. This not only prevents 
hairs and scales from dropping into Uie milk 
pail, but encourages the cow to let her milk 
down into her teats. To ensure the best results 
in milking, the byre must be kept quiet and the 
cows gently and kindly treated. The kindlier 
the treatment and the more expeditious and 
thorough the operation, the better the results. 

Proficiency, however, depends largely on how 
the milker learns the art ; and many who for 
years were indifferent milkers have become 
good milkers throudi getting a lesson or two 
from an expert. The milker should always 
■peak kindly to the cow before setting down his 
■tool beside her. This keeps her from ^tting 
a start, and puts her in good humour. Sitting 
down, he should catch her fore teats gently with 
dry hands, and press slowly until sne lets her 
milk into ner teats. The fingers should not be 
put round the teats as is often done, but only 
three-quarters round, and press the teats with 
the points of the fingers against the palm of the 
hand. By catching the teat in this fashion the 
operator has more power on the milk duct than 
he has by putting his fingers right round the 
teat 

When the oow has filled her teats the milker 
should press more vigorously with an upward 
pressure on the udder, and, like the oalf suck- 
ing, never let go his hold, but milk as rapidly as 
he can until the teats are empty. 

Whether the milker gets twa three, or lour 
fingers on the teats wiO depend on their siae; 


but in any case he should hold on until the end, 
not relaxing his hold or starting to draw with 
finger and tliumb, after the manner of some, who 
by so doing fini^ with a pound or two less 
milk. A learner finds it difficult to hold on as 
his unused muscles get sore and cramped, but 
determination and perseverance in time soon 
firm the muscles and overcome the strain. 

The pressure on the teat should be horizontal, 
not vertical. Some, at every pressure of the 
hand, tug the teat downwards as if it was to lie 
drawn off. Tliis is annoying to the cow and 
hinders the fiow of milk. The teat should not 
be drawn beyond its natural length, and the 
arm kept so steady all the time tlmt a glass of 
water might sit on it. The whole operation 
should be done from the wrist downwards by 
the action of the fingers and hand. 

As the udder empties, the hands should catch 
upwards, enclosing more of the udder, until the 
last drop is drawn. The fore quarters should 
always lie milked first, otherwise the cow is apt 
to become light of her fore quarters, which hurts 
her appearance and depreciates her value. 

Expeditious and clean milking are essentials 
to success. We have seen a cow giving over 
30 ^b. of milk milked absolutely dry inside five 
min ites, and we have seen another supposed 
good milker sit twelve minutes at the same cow 
the next day and only get 26 lb. at each milking. 

A special method of milking, known as the 
Hegelund system, got its name from its intro- 
ducer, a Danish veterinary surgeon, who has 
been engaged by the Danish Uovernment to 
teach his system at the various agricultural 
colleges in Denmark. It is claimed for this 
system that more milk and richer milk is got 
than by the ordinary method. As we have seen 
it practised by Professor Hegelund the method 
of milking a cow was, generally speaking, as 
desenbed above until the cow is milked dry, 
when he proceeds to manipulate the udder some- 
what after the following manner: — 

1. The right uuarters of the udder are pressed 
against eadi otner. with the left hand on the 
hind quarter and the right hand in front of the 
fora quarter, the thum^ being placed on the 
outside of the udder, and the four fingers Iw- 
tween the two divisions of the udder. The 
hands are now prassed toward each other and 
at the same time lifted towards the body of the 
cow. This pressing and lifting is repeats three 
times. The milk collected in the milk ducts is 
then drawn out, and the manipulation repeated 
until no more milk is obtained m this way, when 
the left quarters are treated in a similar manner. 

2. The glands are pressed tc^ther from the 
side. The fora quarters are milked each by it- 
self by placing one hand with fingers roread on 
the outside of the quarter, and the other hand 
in the division between the right and left quar- 
ters; the hands are pressed against each other, 
and the teat then muked. 

When no more milk is obtained by this mani^ 
pulation the bind quarters are milked by |^ac- 
ing a hand on the outside of each quirter,iike- 
wue with fingers spread and turned upward, but 
with the thumb just in front of Wd qinr- 
tar. The hands are lifted, and gzmsp into the 
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ghundfrom behind And from the aide, after which I milking machine were brought forward in ooa- 
wey are lowered to draw the milk. The mani- / aiderame variety in America, Germany, Den- 
pulation is repeated till no more milk ia obtained, / mark, and Sweden; but moat of these were too 
3, The fore teats are grasped with partly closed / complicated for ordinary use; and it was uiti- 
hands and lifted with a push towards the body of / mately generally agreed that aiechanical pres- 
the cow both at the same time, by which method / sure alone was unlikel}' ever to become a success- 
the glands are pressed between the hands and | ful substitute for tho action of the human hand 
the cow^s body ; the milk is drawn after each in the milking of cows. 

three pushes. When the fore teats are emptied, The idea of pressure was abandoned by Ameri- 
the hind ones are treated in a similar manner. can workers in favour of suction, or a conibina- 
If the cow has been cleverly milked, only about tion of pressure and suction. Suction milking 
one teacupful more will be obtained; but if she machines were tried in 1878, and though not 
lias only been moderately or even averagely successful as introduced, these have led up to 
milked 1 to 3 lb. may be procured by the treat- the valuable milking machines of to-day which 
ment. Whether or not the method is worth embody the sameprinciple. The suction machines 
adopting in stripping the cows, will depend on were improved in many i*espects in America, 
the efficiency of the milkers. and a certain measure of success there gained. 

In Denmark, Sweden, and Norway, where It was at this period in the history of milking 
labour is cheap, the method is considerably prac- machines that Scottish inventors began to take 
tised, and it is also taught in some of the Ameri- the lead. Scotsmen went to work to improve 
can agricultural colleges. on the American method, on the assumption that 

In conclusion it may be said that interested the natural method of the calf was tne correct 
expert milkers may be worth twice their wage one; and from that time the credit of evolving 
more than others. If a cow is trifled with, she the modern milking machine belongs almost 
will take up some of her milk, and no amount entirely to Scotland. 

of stripping will get it back. Clean milking not Probably the first Scottish milking machine 
only gives you all the rich milk, but it develops was tliat patented in 1889 W Mr. Murchland 
the udder, and thus increases tlie flow of milk, of Kilmarnock, Ayrshire. This was followed 
The milk glands in the udder, like the black- in 1891 by a machine of a different type, the 
smith’s arms, are developed by work. If the invention of Messrs. Gray and Nicholson of 
milk glands are not thoroughly emptied they are Stiunraer. In both these machines the acting 
not stimulated but become inactive, and gradu- principle was suction without intermission. By 
ally produce less and less, and the cow begins to this means milk could be removed successfully 
take on beef. But if the milk glands are thor- and even expeditiously; but the great defect was 
oughly emptied they are stimulated to produce the tendency of the constant suction to interfere 
more and more milk, and the milking properties with the blood circulation and to produce a con- 
of the animal are developed. This we think is gestion in the teats and udders, 
more especially the case with heifers and young Attempts were being made by the inventors 
cows whose milk-secreting organs are in process to remedy this defect, when Dr. Shields, of Glas- 
of development. To prevent sore teats, newly gow, superseded them with his milking machine 
calved heifers and cows with hard, swelled udders of 1895. Dr. Shields patented a machine which 
should, after milking, have their teats washed embodied a system of pulsation — intermittent 
and dried, and rubbed with vaseline. See also suction and release, and which was known in 
Milking MACHiNisa [j. d.] this country and abroad as the * Thistle Mechani- 

Mllkins Machines. —Attention was first cal Milking Machine’. This machine could re- 
given to substitutes for hand milkers early in move the milk from a cow eflectively; yet after 
last century — at least American records of such extended trials it did not gain favour among 
date back to 1819. Yet it was about 1840 or later, dairy farmers, on account of several objections 
before ideas in this connection took practical in the practical working. All the moving parts 
shape. In this country, individual inventors were driven directly by mec^nical power, and 
were interesting themselves in milking machines the pulsator had to placed quite near the 
quite as early as in America; but little was done power source and connected to the cow stalls by 
in either countir for a long time — indeed the a long range of tubing, entailing great waste of 
practical difficulties seemea altogether insur- power. It was found impossible to keep the 
mountable. milk tubing reasonably clean; large volumes of 

Probably the first mechanical contrivance for air had to be passed through the tubes to release 
milking cows appeared in New York, in the shape suction and ^ve pulsation, causing contamina- 
of milk tubes to oe inserted into the teats. Later, tion of the milk, and adding greatly to the cost 
different ^pes of tubes were employed; but this of maintaining the vacuum. The cost of the 
method of milking was subsequently given up machine was practically prohibitive. For these 
as impracticable. and other reasons the company, having expended 

^n after the introduction of the milking its capital, ceased operations, 
tubes an attempt was made along different linea One of the directors of the * Thistle’ Company, 

by use of a mechanical device which appliea Mr. Kennedy, of Glasgow, and Mr. Lawrence, a 
pT^ure to the teats much as in hand making. Glasgow engineer, continued to apply themselves 
i^'^^tor was an American, Mr. Mayor, to the subj^ and their united labours produced 
The Depressure machine was &>Uowed in a few the now well-known Lawrence -Kennedy Uni- 
yemhyanothw, a modification on the same prin- versal Cow Milker. By implying a new prin- 
ciple; and during the next twenty years pressure dple^ that of {ffodneing the pulsation near to 
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the c<mB themgelv^ by a Bmall racuum-driven I reDoe^Keimedy milking machine. Macbnm iff 
motor on top of the milk pail situated between / this tvpe have been in operation ainoe 1908, and 
the two cows, they at once overcame nearly all / have been thoroughly tested in practice. MostHf 
the difficulties which confronted previous expeii- j the otiier machines at present m use are modid- 
nienters with intermittent-suction machines, and cations of this tyjw, and will be readily under- 
aecured to Scotland the ci^dit of producing the stood from inspection, after a knowledge of this 
firitTeally practical milking machine. machine has been gained. The most recent and 

Another Scottish machine was placed on the perhaps simplest type is known as the Bunell- 
market in 1907 by Messrs. Wallace, of Castle- Lawrenoe-K.ennedy milking machine. An instal- 
Douglas, Kirkcudbrightshire. This works on lation of this macnine consists essentially of a 
muon the same principles as the Lawrence- continuous vacuum-producing or air-exhausting 
Kennedy macliine, l)Ut instead of one small pul- apparatus of a simple form ; a vacuum storage 
aator on each milk pail for milking two cows reservoir and gauge ; the necessary piping, which 
■iniultaneously, it has a ti^ motor fitted to the runs throughout the length of the byie, with a 
bottom of each teat cup. Ine machine has more tap or valve for each double stall ; and the ma- 
xuoving parts and is more delicate in construe- chines, each of which consists of the small port- 
tion, but those who have had extended expert- able apparatus, termed a ‘ pulsator ’, placed on 
ence with it speak highly in its favour. the top of a specially constructed milk pail, 

The milking machines at present in use are which it seals almost hermetically by action of 
similar in many respects. The acting force is the partial vacuum produced. Attached to the 
obtained from a dtfierence in atmospheric pres- pulsator, which is adapted to milk two cows 
sure, popularly termed * suction’, induced by use simultaneously, are three flexible and removable 
of an air pump or other air-exhausting apparatus, rubber tubes, one connecting with the vacuum 
The pressure obtained in this way must always pipe overhead, and the other two communicating 
be less than that due to a column of mercury with the eight teat cups. 

30 in. high, which is about the highest atmos- The vacuum is produced either by steam 
pheric pressure, but half this pressure has been eiectoi* or by air pump. The latter is prefer- 
xound sufficient for purposes or cow milking. A able, and may be ariven by any form of power 
partial vacuum of fi om 15 to 16 in. of mercury already available on the farm — steam, oil, gas, 

18 created in a small air-tight reservoir. Vacuum water, or horse ; not more than ^ iiorse-power 
pipes lead to the cow stfuls, with a stopcock or being required, except in the case of specially 
valve for each double stall. To these stopcocks large instkllations. in at least one case a milk- 
are connected, by flexible rubber tubing, the ing machine is operated by vacuum produced 
small portable cow milkers or milking madiines. by the discharge of a volume of water from a 
In one of the commoner types, each machine is close reservoir. 

adapted to milk two cows simultaneously. It The special part of the whole plant is the 
fits on to the top of a special milk pail placed little pulsator covering the milk pail. It is 
between the cows. The machine is opeiated, here that inventive powers have been specially 
heUl securely attached to the pail, and the latter applied, in order to produce the above-mentionea 
almost hermeti(*ally sealed, by the action of the pulsating eflect on the teats. The intermittent 
vacuum. The milker is connected by flexible action is obtained by regularly cutting oft' and 
rubber tubing to each of eight teat cups, which miewing communication between the partial 
fit (m to the teats of the two cows. vacuum in the interior of the milk can on the 

The force effecting removal of the milk from one hand, and the interior of the milk tubes and 
the udder is due to dift'erence in pressure. The teat cups on the other. This communication is 
pi'essui^ on the milk inside the udder is atmos- made and cut oft' alternately at frequent and 
pheric pressure, and equal to about 30 in. of regular intervals by a small moving piston 
mercury. Tlie duct of the teat is in direct valve. At the instant when the communica- 
communication, through closed rubber tubing, tion is broken off* by the moving piston, air is 
with a partial vacuum inside the milk can of admitted through an opening in the piston itself 
about 15 in. of mercury. The milk is thus to the interior of the milk tubes and teat cups, 
caused to flow from the udder in a thin stream The partial vacuum there is almost entix'ely 
through the teat and rubber tubing to the in- destroyed, and the sucking efi'ect on the teat 
terior of the milk pail. In some of the earlier removed. 

machines, as ah'ei^y mentioned, this action This piston valve moves inside a small ^linder, 
was continuous, and the milk was removed in and is actuated by power of vacuum. '!l^e pul- 
a continuous stream. Tlie constant suction was sator on top of each milk pail forms a snmll 
found to interfere in many oases with the circu- vacuum-driven motor. ‘Ilie number of stix>kes 
lation of blood in the teat and to lead to serious per minute, or frequency of pulsation, is regu- 
injury. In the mo^ recent machines there is lated by adjusting the vacuum supply to the 
an intermittent action on the teat cup, wheraby dome on the top of the motor cylinimr, much in 
a pulsation is produced very similar in its effects the samewray as > the supply of steam to a steam 
to the Budking of the calf. Pressure on the teats engine. A frequency of 46 to 50 strokes 
is relaxed with eveiy pulsation of the machine, minute is found in practice to give the beat 
and the natural blood circulation through the results. 

teat maintained. teat cups of this machine ore of ^tinned 

The machine working on this principle whieh copper, and are provided with elastic rubber 
k probably in moat general uae at the present ringa or mouthpieces ^here they grip the teat, 
time in this Country and abroad, is the Iaw- nearest to the udder. Cups can be obtained df 
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wiotiB Bized, and it in rooBt for the 

■ncceesful woricing of this machine that cupe be 
need of the proper eize to support the teat at 
the aides ana yet not compress it. The rubber 
mouthpiece used should be just sufficiently close 
to prevent leakage of air; the cups will then 
be neld in position by the vacuum action. If 
they should show a tendency to fall, a support- 
ingbelt may be used. 

^e air admitted to the milk tubes through 
the actum of the pulsator is first filtered from 
dust and germs through absorbent cotton wool. 
A further aniall supply of air is constantly ad- 
mitted through a small opening in the milk tube, 
just where the branch tubes from each of the four 
teat cups convei^e into the one tube leading to 
the mift: pail. Tlie air admitted 'here is neces- 
sary to allow the milk to flow freely along the 
tubes. It is likewise filtered through c<»tton 
wool. The air admitted is found to have a 
beneficial effect on the milk. 

When the vacuum is in ordei*, the milkers can 
be very soon set to work. The milk pail with 
its pulsator on top is placed between the pair 
of cows to be milked, and the pulsator connected 
by means of the rubber tul)e to the stt>pcock of 
the vacuum pipe above. When the tap is opened 
the pulsator begins to work. The speed is regu- 
lated BO that the piston makes about 45 strokes 
per minute. The four teat cups are taken in 
the hand and bent over to close each branch 
tube, and the stopcock of the milk tube opened. 
The cups ai'e applied one by one to the teats, 
and each tube released in turn so as to allow 
tlie vacuum to act on the teat. The milk can 
now be observed, through the short glass tube 
provided, to mn in an intermittent stream from 
the teat to the pail. When the flow of milk 
hemns to diminiwi, near the completion of the 
luilking, the teats and udder are gently mani- 

I iulated by hand. Tliis manipulation, as well as 
land-stripping after each milking, is necessary 
if the best results are to be obtained. 

The operation of milking a cow by the ma- 
chine occupies from four to seven minutes, after 
which the milk tap is closed and the cups re- 
moved. Suction, continued after the milk has 
ceased to flow, does not injure the animal, as 
the vacuum employed is a safe one in this 
respect On the completion of the milking of 
the two cows the vacuum tap is closed and the 
apparatus removed. 

In eveiy case, before the teat cups are ap- 
plied to the cow, the udder and teats should be 
thoroughly cleaned with lukewarm water, and 
the teats should always be dry before the cups 
are applied. Before milking, the teats should 
nrtt be drawn by hand, and the first milk 
as likely to cause contamination. 

The machine removes the milk as effectively 
ac, and more rapidly and steadily than, the 
average hand nmker. The amount of strip- 
pings remaining atfter machine milking is on 
ine ^erage not greater, and with young cows 
Mcustomd to machine milking from the first 
where hand milking is 
The animals take to the mac&ie 
atetid chewing the cud, quite at 
«ter becoming accustomed to the sight of 


the apparatus beside them. They seem to be 
less aisturbed by the machine than with an 
ordinary stafif of hand inilkera. 

The speed of working depends upon tlie num- 
ber of pulsators and milk pails employed, and 
this is at the option of the user. One pulsator 
milks two cows in an average of seven minutes. 
With the help of a boy to carry the milk and 
attend to the engine, one active person can 
manipulate four machines so as to milk from 
forty to sixty cows per hour. By the addi- 
tion of pulsators and pails, the capacity of the 
installation can at any time be increased if 
sufficient vacuum is provided. 

The machines at‘e comparatively simple in 
action and do not go readily wrong, while the 
11101*6 delicate parts are qui(dcly replaceable. 
The chief obstacle to their more general adop- 
tion is the heavy initial cost; yet the outlay 
would be repaid in a comparatively short time 
by the saving in labour alone. The use of a 
milking machine is a much less laborious me- 
thod of milking. Hand milkers are, as a rule, 
poorly paid, are difficult to obtain, and ai'e too 
often incompetent. The employment of a few 
skilful and well-paid hands with a machine 
would seem to be a more reliable and satis- 
factory system of milking. 

In machine milking very strict attention to 
cleanliness is imperative, as without this pre- 
caution the next-drawn milk would be much 
worse as regards purity and keeping proj>erties 
than ordinary hand-drawn milk. With the later 
machines there is less difficulty in cleaning and 
keeping in free working order. As soon as the 
milking has been completed, and before the milk 
has had time to dry in the tubes, the pulsator 
is connected to a vacuum tap, and cold water 
and air arc drawn through the parts alternately. 
This is effected by holding the teat cups entii*ely 
under, then quite out of the water. Tlie opera- 
tion is repeated until all traces of milk have 
been removed, when hot water is drawn through 
in a similar manner. To obtain milk as fi*ee 
as possible frmn bacteria, fresh cotton-wool air 
filters are inserted for each milking, and special 
precautions taken in cleaning the machine and 
the teats of the animals, while the rubber parte, 
when not in use, are kept in a 10 -per-cent orine 
solution. 

Quicker and more thorough removal of milk 
causes an animal to yield the milk more freely, 
stimulates milk sect'etion, and prolongs the lac- 
tation period. Where the improved milkmg 
machines have been intelligently used for a few 
years it is found that both the total yield and 
the quality of the milk have slightly improved, 
while no injiirious effects have been noticed in 
the cows. Cases of * weed ’ or garget have been 
fewer, owing probably to the more unifonr 
milking out of the udders. The machine has 
been found specially useful, as compared ^1^ith 
hand milkers, in milking small or sore teats. 

When the sanitary aspect is considered, there 
is strong evidence in favour of milking by ma- 
chine. The possibility of contamination is greatly 
reduced. The milk is conveyed in closea ducts 
from the interior of the udder to the sealed milk 
pail; all dust particles are excluded. Anymfar 
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admitted to the milk is filtered fi'ee from germs. 
Under ordinary conditions the sediment found 
in machine-drawn milk is less than one-tenth 
of that found in hand-drawn milk. Bv taking 
special precautions, machine-drawn milk can be 
oDtained almost perfectly clean and pitictically 
free from germs, and it constitutes a superior 
article and deserves to command a higher price. 

[w. St] 

Milk Products.— In addition to butter 
and cheese, which are treated of elsewhere, a 
number of products are prepared from milk. 

These may be classified as: — 

1. ProducU •prepared by evaporation — con- 
densed milk, dried milk, milk su^ar. 

S. Products prepared by the modification of the 
composition — humanized milk, peptonized milk. 

3. Products prepared by the action of micro- 

koumiss, kefir, mazoum, lactor. 

4. Products consisting essentially of proteins — 
casein and its modifications. 

1. Products prepared by Evaporation. — 
Condensed milk is prepared by heating milk to 
about 180° F. and gradually drawing it into a 
vacuum pan which is connected with a con- 
denser. No heat is applied till all the milk is 
drawn into the pan, and the gases are drawn 
off j when this is accomplislied, steam is turned 
on, and the milk is evaporated at a low tempera- 
ture till a suitable consistency is reached. 

Cane sugar in the proportion of about 1^ lb. 
to the gallon of milk is frequently added, and 
lM)th whole milk and skim milk are condensed. 
The sweetened condensed milks are usually con- 
centmted to nearly one-quarter of the volume 
of the original milk, or to about one- third of 
the weight They aie not sterilized after con- 
centration, but are filled, after cooling, direct 
into tins, which are at once hermetically sealed. 
If properly handled, the number of micro-organ- 
isms in the finished product is not large, and, 
owing to the great condensation, the condensed 
milks will keep almost indefinitely. The milk 
sugar to a great extent crystallizes <»ut, and the 
proper ccwling after evaporation is important, 
as this leads to the formation of very minute 
crystals distributed througliout the mass. Care- 
lessness at this stage leads to the formation of 
laroer crystals, which make the milk gritty. 

Unsweetened condensed milk is not usually 
concentrated to quite the same degree, alx)ut 
on^third of the volume being as a rule attained. 
This is done because it is necessary to sterilize 
the milk after condensation for keeping pur- 
poses, and if too highly concentrated the milk 
becomes semi-solid. 

There are various methods of preparing dried 
milk. The milk is dried, either with or without 
a preliminary concentration in vacuo^ and usu- 
ally with the addition of small quantities of 
alkali, on heated I'ollers, which are sometimes 
enclosed in a vt^uum chamber, on trays in thin 
lavers usually in vacuo, in a vacuum vessel in 
which revolving arms keep the milk stirred 
during drying, or in the form of fine spray. 
Milk powders if properly prepared keep well, 
though ^ere is usually a tenaency for the fat 
in the milk to alter in smell and taste and be- 
come * tallowy’ or even rancid. 


Milk sugar is made by evaporating whey, 
clarified by boiling and treatment with alum 
or other substances, to a small bulk. On cooling, 
esp^ially if kept stirred, the milk sugar crys- 
tallizes out, ana is purified by re-solution and 
re-crystal lization. 

2. Products prepared by the Modification 
OF THE Composition. — Humanized milk, or milk 
for infant feeding, is made in a variety of way a 
The aim of all of the methods is to reduce the 
casein and increase the milk sugar, to make the 
composition approximate to that of human milk. 

The methoas are very numerous, and may be 
divided into four classes : — 

(a) Simple dilution with water, and the addi- 
tion of cream and su^r. 

(/;) The removal of casein, and the addition of 
sugar and, if necessary, cream. 

(c) The action on milk of a proteolytic en- 
zyme, with or without dilution and the addition 
of cream and sugar. 

(d) The addition of a preparation containing 
diastase, together with ailution and the addi- 
tion of cream and sugar. 

Generally the sugar added is milk sugar, but 
cane sugar, maltose, and other products from 
the altemtion of starch are sometimes used. 

Peptonized milk is prepared by adding a pan- 
creatic extract to milk, usually made slightly al- 
kaline, and allowing it to act till the proteins are 
partially digested. The further action is stopped 
by boiling when the reouired point is reached. 

It is essential that the pancreatic extract be 
fairly fresh, as when old the digesting power is 
greatly weakened, and the milK curdles when 
boiled. 

3. Products prepared by the Action of 
Micro-organisms. — Koumiss is a product of 
the combined alcoholic and lactic fementation 
of milk. It was originally prepai*ed from mare’s 
milk, but cow’s milk modined in composition to 
resemble mare’s milk is now used. As the fer- 
mentation proceeds the amount of alcohol and 
carbonic acid gradually increase; the casein is 
precipitated in finely divided flakes, and is 
partly digested. It has the valuable property 
of being ^th a food and a stimulant, and can 
therefore be retained when other foods are re- 
jected. It has three distinct stages 

(a) Tlie fresh; when it is still, faintly acid, 
and somewhat laxative. 

{b) The sparkling; the amount of carbonic 
acid causes it to effervesce, and a champagne tap 
is necessary to draw it from the bottle. 

(c) The old ; very acid, and somewhat astrin- 
gent. 

Kefir is a product similar to koumisa It is 
produced by the action of the specific organisms 
of kefir grains on whole milk. There is also a 
combined alcoholic and lactic fermentation, but 
the amount of gas developed is less than in 
koumiss. ^ 

Mazoum or Youghot is milk concentrated to 
about half its bulk, and soured by the action 
of microHiiganisma 

Lactor is a product of the action of lactic 
organisms on milk ; it has many names, accord- 
ing to the particular oiganism used to turn it 
sour* 
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4. Products coksistivo essentially op Pro- 
Casein is prepay bv curdling milk 
with an acid The cura is washed, dissolved up 
in as small a Quantity of soda as possible, and 
reprecipitated by acid This is usually dried, 
or it may be dissolved up in a small amount of 
soda or other alkali, and the solution evaporated 
to dryness. In this form it is soluble in water, 
and 18 sometimes c^led milk albumin, nutrose, 
and other names. 

If dissolved in ammonia and evaporated, the 
ammonia pa^s off on drying, ana the casein 
is insoluble in water. 

Plasmon, Tilia, and other names are applied 
to casein which has been precipitated and dis- 
solved up in alkali, and which contains a large 
proportion of the original salts of milk. 

Eucasin is the ammonia compound of casein, 
and argonium is the silver caseinate. 

Lactoform is casein precipitated by metallic 
salts and hardened by formaldehyde. It forms 
a very hard substance which can be polished, 
and takes the place of horn, ivory, &c. 

r^R. D. R.] 

Milk Records- — The aim of milk records 
is twofold: (1) To supply an accurate recoid of 
the weight of milk yielded by the individual 
members of a herd; (2^ to record the percentage 
of butter fat in the milk of each cow. The keep- 
ing of milk records by the system of weighing 
or measuring each cow’s milk has long been in 
vogue, but the estimation of the butter fat by 
the old methods proved too costly to justify its 
general adoption. Fortunately the introduction 
of the BalxxKik Milk Tester (see Milk Testers) 
solved this difficulty, and nowadays the record- 
ing of the quality of the milk forms an integral 
part in all schemes of milk records. 

It has been a matter of common knowledge 
among past generations that the milking pro- 
perties of an animal are strongly hereditary, and 
intelligent dairymen all over the world, recog- 
nizing this fact, have invariably selected for 
breeding puiposes those animals which they con- 
sidered yielded the largest quantity of milk. 
But with their limited knowled^ and primi- 
tive methods, few breeders were able to identify 
those cows which ^ve the most milk, far less 
those which yielded milk of the richest ouality. 
The method commonly adopted was to select for 
breeding purposes those animals which at the 
time were considered to show the best indica- 
tions of being heavy milkers. Cows with large 
udders were usually chosen; but this alone has 
proved to be a faulty basis for selection, since 
a cow with a large udder does not always turn 
out even an average milker. 

The prei^nt system of taking milk records 
orimnated in Vejen, a small parish in that part 
of Denmark known as Jutland. In the year 
1806 it occurred to several farmers in that dis- 
trict that they might derive all the benefits of 
a milk-record scheme if they conducted the sys- 
* co-operative basis. Twelve of them 
therefore formed a small society, and engaged 
tM services of an expert, whose duty it was to 
wt the various farms in rotation and ascertain 
the weight and the percentage of butter ^ of 
eadi cow's milk, (moe a fortnight each farm 


was visited, and the milk of the individual cows 
tested morning and night From such a small 
beginning this i^stem spread rapidly over Den- 
mark, Sweden, Norway, and Hdland. At the 
present time there are over 400 milk-record so- 
cieties in Denmark, and several hundred in the 
other countries referred to. Mention of the fact 
should be made, that these fortnightly tests show' 
a trifling variation as compared with the daily 
tests; still, although the daily testing is the 
more accurate method, the fortnightly testing 
is quite reliable for all practical purposes and 
costs very much less. 

In 1903 a similar system was adopted in Scot- 
land. In that year the Highland and Agricul- 
tural Societv, at the suggestion of the wiiter, 
instituted three milk -record societies, one in 
the county of Ayr, another in Dumfries, and a 
third in Wigtown. Practically all the expense 
was borne by the Society, which set aside for 
this purpose a sum of £200. Each farmer who 
took part in this scheme fed and lodged the 
expert when at the farm, and as soon as his work 
was finished, conveyed him and his outfit to the 
next farm in rotation. The work began during 
the first week in May and was continued for 
six months. The milk from most of the herds 
tested was devoted to cheesemaking, and as the 
majority of the cows had been calved from one 
to three months when the work began, a large 
number of them were beginning to go dry when 
it ceased. Although nothing nke a full record 
was obtained for any of the cows, still sufficient 
was done to show the value of the work. In 
the words of the report, ‘ the object sought for, 
and the main aim of the scheme, was to obtain 
a ni^ns of comparing cows of the same herd, 
calving at or near the same time, going on the 
same pasture, and subjected to the same climatic 
conditions, rather than to compare one herd with 
another’. During the season, 1342 cows had their 
milk weighed and tested for butter fat for a 
shorter or longer period, the details being pub- 
lished in the Iransactions of the Society for 1904 

In 1904 the only society that made application 
for a grant was the Ayrshire Agricultural As- 
sociation, which had supervised the local society 
in that county the year before. Under its 
auspices 389 cows were tested at intervals of 
14 days and over a period of 30 weeks, dating 
from the last week in April. 

In 1905 there were two societies at work. The 
one under the auspices of the Ayrshire Agri- 
cultural Association was confined principally to 
farms in the parishes of Cumnock and Ochiltree. 
It started on let April, and visits were made to 
each farm every 14 days, and the testing con- 
tinued for 34 weeks. 

Another society, formed in the parish of Fen- 
wick, started operations at the New Year, the 
district being principdly devoted to the produc- 
tion of milk for the city of Glasgow. The visits 
of the expert for this society were made every 
21 days, and during the year there were 443 
cows tested for it, and 372 for the Cumnock 
society, or a total of 816 cows for the year. 

During 1906 there were five societies at work, 
and for them there were tested 2688 cows dii^- 
buted as follows: — 
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... ISherda <KmiainingS68oows,oveiy U (teysicarSSweek^ 

Dumfries 
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Fenwiok 

... 18 
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21 
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Wigto^shire ... 

... 12 
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Stewartry ... 
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tt 
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if 
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76 herds. 

2688 cows. 





In 1907 the following societies were at work; — 


Oumnosk ... 

Fenwiok ... 

Rowallan ... 

Lesmahagow 

Kirkcudbright 

Htewartry 

*Wigtownshire 


18 herds, oonteinmg 680 oowi, every 21 clsya for 38 

18 

ft 

648 

ft 

21 

99 

52 

18 

ft 

495 

ff 

21 

99 

43 

14 

$$ 

398 


21 

99 

43 

12 

ft 

481 

99 

14 

ff 

31 

17 

»9 

969 

99 

21 

99 

28 

12 

ff 

660 

99 

14 

99 

26 

109 herds. 


3931 cows. 





In 1908 the number of societies had increased 
to thirteen, and the number of cows to 8132. 
In^ this year one society was started in England 
near Preston, in Lancashire. 

In 1909 theie were also thirteen societies, 
mostly in the same districts as before, with the 
exception of one new society in the island of 
Bute, and two in the parish of Fenwick merged 
into one. The number of cows tested is not yet 
known, but is believed to be about 10,000. 

The parish of Vejen, in Jutland, Denmark, 
where ^e first niilk-record society was started 
on co-operative lines, aifoiHis a good example of 
the advantages likely to be obtained from a 
methodical pursuance of the system of milk 
recoixls* This society was formed in 1896, and 
the average yield of milk per cow for the first 
two years was 670 gal., of 3'30 per cent of fat, 
whereas eight yeai’s afterwards the average was 
73ft gal., of 3*42 per cent of fat. On one farm 
each cow in 1 896 had an average yield of 477 gal. 
of milk, of 3*36 per cent of fat, which in eight 
years afterwards was raised to 650 gal., of 3*43 
per cent of fat. .Another farm had in 1896 an 
avierage of 617 gal., of 3*00 per cent of fat, which 
in eight yeans was raised to 867 gal., of 3*37 per 
Q^t of fat On other nine farms the aveiage 
yield per cow between tlie years 1897 and 1903 
was increased by 101 gal. o{ milk. 

Similar increases ha^e also been obtained in 
Hiolland. Mr. Kuperus, Miirssum, Friesland, 
began testing in 1897, and his average for 287 
di^ of that year was 923 gal of milk, of 3*15 
mr cent of fat la 1905 his average for 332 
^8 was 1100 gal. of milk, of 3*62 per cent of 
{ht Fniesland cows are proverbial for giving 
milk low in &t, and this herd to 1897 

waa much the same as othera Iha increased 
pensentage of fat obtained in a. liroitedi period 
in the milk ot this herd is so great that it is 
worth recording in detail. 


„ 
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there, who prided himself on having an extra 
good herd, l^gan testing in 1897, and for that 
yeai* his average for 70 cows was 800 gal. He 
sold 42 of the poorest milkers and kept 28 of the 
best, which he mated with a bull out of a good 
milking family. In 1905 he had 72 cows all 
descended from the 28 animals selected in 1897, 
and their average yield of milk for that year 
was 1220 gal. 

Canada has also taken up this work very en- 
thusiastically, and under the supervision of tlie 
Minister of Agriculture great progress is being 
made. It has, however, not yet been cariaeu 
on for such a number of years that much gain 
has been obtained in brewing, the most of the 
advantage vet obtained being confined to the 
rejection of the poor milkers. [j. s,] 

MUUa Shop EnacAmonts. See Dairies,. 
Cowsheds, and Milk Shops. 

Milk Susan See arts. Milk, Milk Pro- 
ducts, and Sugars, 

Milk Tastors and Milk Tootins^— The 

approximate percentage of fat in milk and milk 
products may be tested by the Babcock centri- 
fugal method. This is the pioneer oi the centri- 
fugal methods chiefly employed at the present 
day. 17*5 cubic centimetres — 18 grm. — of milk 
are introduced into a special test Dottle having 
a narrow neck consisting of a uniform gradu^ 
ated tube, and treated with 17*5 c.c. of pure 
sulphuric acid of specific gravity 1*831 to 1*834. 
The acid dissolves we casein and other non-fatty 
solids, generating heat, and liberates the fat in 
the form of an ouy liquid. The bottle and con- 
tents are made to revolve in the machine round 
a central vertical axis at a higji rate of speed'-- 
850 to 1000 revolutions pyr minute. The centri- 
fugal fosoe generated c^ses the fat to move 
towards- the centre and to collect on the suiiaoe 
of the liquid. By the addition of hot water, 
and bv further whirling, the whole of the fai^ is 
brought into the graduated neck of the bottle 
where its volume can be readily determined; 

Tliis method, was devised by and nwned altrr # 
Dr. S. Id. Babcock, chemist at the Wisconsin 
Experiment Station, in America.. The maobine 
on the EngliBh market is known as the lister- 
Babcock l£ilk Toater, and may be obtained, to 
rotate from four to sixteen qt' mone bottles 
sinuiltaneQiisly,. 

The uDoceea of testing milk by tbe^ Baboook 
methodf is at oomparativel^ simple cmin The 


lit Sweden' uuoh the-aame nestiUs Hava been 
obtained as in Denmark and HoUami. A termer 
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aample of milk eliould be at on near 60^ F. It 
is thoroughly mixed by shaking and pouring 
two or three times from one vam to another. 

quantity is measured by means of a pipette 
holding 17*6 c.a vcp to the mark on tlie neck and 
delivering 17*5 and introduced into the test 
bottle, which is held in a slightly inclined posi- 
tion to allow escape of air while the milk is now- 
ing down the tube. 17*5 c.c. of the acid are 
measured by means of a special pipette, or an 
automatic measuring apparatus, and ]^ured 
g^tly into the milk in the test bottle while the 
mtter is being slowly rotated in the hand to 
wash down the milk in on the inner surface of 
the tube. The bottle is gently shaken till the 
Kulum formed has commetely dis 


ooagulum lormed has comnU 

in the machine, and revolved at the speed 
■ ■ - - - 


placed 
indi- 
cated for ten minutt's. It is then filled up to 
the bottom of the neck with pure hot water at 
a temperatui*e of about 200'' F. Distilled water 
for this purpose is to be preferred. Hot water 
is introduced into the bottom of the machine to 
a depth of about i in., the cover replaced, and 
the bottle revolved for other two minutes. A 
further small quantity of hot water is introduced 
into the liottle, sufficient to bring the liquid well 
up into the graduated |mrt of the tube, and the 
bottle whiiled for another minute. A column 
of fat now shows clearly in the graduated neck, 
and can l>e measured with considerable accuracy. 
Before reading, the bottles are placed in water 
at 150” to 200r F. to bring the tat to from 120” 
to 140® F. Each of the graduated sjiaces occu- 
pied by the column of fat, measuring from the 
extreme limits, repi'osents *2 jier cent, and five 
spaces 1 per cent, fat in the milk tested. 

To obtain more accurate results, the speed 
should be increased above that recommended by 
makers to about 1000 revolutions per minute, 
and close attention paid to the cleaning of the 
bottles and accuracy of measurements. Teat 
bottles are emptied uhile hot, rinsed out twice 
with cold water, and allowed to drain. Precau- 
tions should be taken to ensure a high degree of 
transparency in the fat ooluinna If the acid is 
too concentrated, or is mixed with the milk at 
too high a temperature, a dark-coloured floccu- 
lation accumulates at the bottom of the fkt and 
obscures the reading. On the other liand, if too 
little or too dilute acid is employed, a white 
aobstance collects at the bottom of the fat. Ha^d 
or impure water added to the contents of the 
bottle causes a layer of foam to appear on top 
o£ the fat in the tube. 

13ie percentage of fht in milk can be estiinated 
by this methoa in a short time, with sufficient 
Munu^ for all practical purposea Special 
botUos are used in the testing of cream, i^im 
milk, and whey. Cream is first diluted with on 
eqpal volume of water. 

• mote rapid method of 

***®*!?i^ butter fiat is by uas of the i^rber 
®^*vugal i^hma This is the method most 


tbo Sabooek method to sngr exti 
of thii ti^» the 

"wd ■» fitted 
wtt mblMr atafipaai (n* flg.X ediile alt^tly 


weakm^ sulphuric acid is employed (specifio 
gravity 1*820 to l*8fi5X the stronger acid being 
ror winter use, and 1 c.o. of amyl alcohol (specific 
gravity *815 to *8’16) is added to facilitate sepa- 
ration of the fat and give a clearer reading. Into 
tile clean test bottle are poured first 10 ac. of 
Uie acid, then, gently down the ^e of the boMde, 
11 &C. of the milk sample, and finally 1 c.c. of the 
amyl alcohol. A well-fitting stopper is firmly 
inserted and the bottle shaken until the otird 
is completely dissolved, then placed in the tiia^ 
chine and rotated at a moderate speed for five 
minutea It is well to heat the body of the ma- 
chine while running bv means of a small bunsen 
or spirit lamp. The mt will be found to collect 
in the graduated neck of the bottle in an almost 
transparent column. Each smaller graduation 
represents *1 per cent of fat, reading in this case 
from the bottom of the curve or meniscus on the 
top of the &tb If a bunsen or spirit lamp is not 



available, the bottles, before reading, should be 
immersed in hot water at 160® F. The advan- 
tages of this method over the Babcock are the 
clearer reading of the fat column, the shorter 
time in testing, and the smaller quantity of 
chemicals required. 

To obviate the use of sulphuric acid with the 
Gerber tester where such hae to be carried from 
place to place, the inventor, Di*. Gerber, has 
introduced an alkaline substance to which he 
has given the name of ‘ Sal**. 8al is a pinkish- 
coloured powder, and is prepared for use by die- 
solving in a given quantity of water and deeatit- 
ing or filtering. Into the ordinaiy Gerber test 
bottle are introduced in turn 11 c.a of milk, 10*c.c* 
of Sal solution, and *6 of a c.c. of alcohol 
The whole is mixed and the bottle immeraed in 
water at 140® F. for about three minutes, then 
rotated in the Gerber machine for five minutes* 
The reading will be found to correspond closely 
with that obtained the acid method, but the 
time said trouble involved are alike greatoc* 

In testing milk by any method it is obvious 

that, if aooufste resulU are to be obtained, gn^ 
care most be euereised in measuring' out the 

sniaU quantity ofmilk into the test bottl^^ One 

drop mere or less will make an dif- 

ference in the xeadingn 
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In the case of milk which has become soared 
and coagulated before testine, a few pellets of 
shot are added and the milk well mixed by 
sliaking. To 100 c.c. of the milk 2 c.c. of strone 
ammonia are added, and the whole well mixea 
and allowed to stand for a short time, then 
tested in the usual manner. In this case the 
reading must be corrected by multiplying by 
102 . 

Where the milk sample has become partially 
churned "before testing it may be heated to 
110® E. until the butter granules are completely 
melte^ and shaken vigorously until a imifoim 
mixture of milk and fat is obtained, then cooled 
in water to 60° F. and tested like oi^inary milk. 

In taking the specific gravity of milk for esti- 
mation of solids the Westphal balance should 
be used (see Westphal Balance), and the milk 
brought to as nearly as possible 60° F. The 
instrument is first adjusted to Imlance exactly 
with the constant weight hanging in air, or 
wholly immersed in distilled water. The con- 
stant weight is next wholly immersed in the 
milk, and tlie small movable weights adjusted 
so as to bring the arm of the balance back to 
exactly the original position. The weights used 
and their respective positions on the arm of the 
balance indicate the specific gravity. This is a 
very simple and rapid method in practice, and 
gives a much more accurate result than the use 
of the lactometer. 

Having obtained the fat percentage and the 
specific gravity, the approximate percentage of 
total solids of "milk can be quickly calculate by 
means of one or other of the formulae. Adopt- 
ing Bichmond’s, viz,: 

5 + 5f+ -14 = T, 

where G repreeinte >< 

F tho fat percentage, 

T the total solidB ; 

if a lample of milk contains 3*7 per cent of fat and has a 
■peoiflo gravity of 1*032, then the total solids it contains 

= ^ + |(87) + -14peroent. 

= 8+4-44 +14 „ 

= 12*58 per cent. 

[w.st] 

Milk Veins.— In dairy cattle about the time 
of calving we can observe two large veins run- 
ning forward from the udder along the floor of 
the belly just underneath the skin and gradu- 
ally becoming lost to sight These are the sub- 
abdominal mammary veins, or popularly called 
the ‘ milk veins’; and it is a recognized f^t that 
cows which possess prominent andwell-developed 
milk veins are usually extra heavy milkers. This 
fact is quite in keeping with the physiolc^iGal 
function of these vessels, whose duty it is to 
drain away the excess of blood from the over- 1 
charged vascular system of the active mammaiy { 
gland. It must, however, be home in mind that 
uie snb-abdominal milk veins do not drain away 
the whole or even the greater part of the blood 
from the udder, because the true mammary veins, 
which run upmrds into the abdomen from the 
upper back of the organ, are the chief vessels, 


although they are not visible, being situated in 
the groin. 

During the period of pregnancy the blood 
supply to the jgland is graauaTly increasing, and 
reaimes its height shortly after the birth of the 
calf. This is Uie time when the milk veins be- 
come most noticeable, as it is also the time when 
they are most requir^ [j. r. x^c.] 

Milled Kwet a ewe that has l^en crosm 
with a ram of another breed. 

Millefolium. See art. Yarrow. 

Millets m^ he described as the subordi- 
nate cereals. That is to say, they follow rice, 
wheat, oats, and barley, though collectively 
they are more valuable than any one of thesa 
In India, for example, the millets assume (with 
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1, Spikelet 2, Flower. 8, Spikelet in fmit 4, Seed with 
ariUui. 5, Seed without arillui. 

the pulses) the position of chief importance as 
human food. Iney are extensively grown in 
all parts of the country where the conditions 
are unfavourable to rice. In the wheat areas 
the millets are the food of the p^r, as wheat is 
of the rich. In the rice areas, millet cultivatioii 
is often next to iimmsible, although it may be 
said that so varieowe the millets that one or 
other may be grown under almost any conceiv- 
able climatic condition or on any soil, however 
poor or rich it may be. This extreme varia- 
oility in species and adaptability individually 
is one of the chief features of merit of these 
edible grain crops. The following, in alpha- 
betical sequence, are the chief millets : — ^ 

1. Elbusihb ooraOaka, Gaertn. — the Jfarud 
or This is one of the most important 

millets of the mountainous tracts within the rice 
areas of India, such as South India, Mysore, 
Bombay, and &ngal. It is also largely grown 
in Japan. There are between six and seven 
million acres under the crop, of whidbi Mysore 
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alone poeseMee a little under one-half. It ia a 
rainy-aeaaon crop, but there are several distinct 
iaceB» some earlv, otitiers late. In South InduL 
for example, it u sown from May to June, ana 
again from October to December. But there is 
a great range in habit, some of the rainy-season 
forms (especially in Western India) mature in 
September, others not till November, but in 
Bengal as early as August It is a four-months 
crop, and may be sown on all lands too shallow 
ana poor for rice or too steep for terracing. On 
stony and sandy soils an early form may be 
grown that approaches the wild plant JS. indioa^ 
and from that to the large and vigorous foms 
of rich agricultural lana^ every intermediate 
condition exists. Bdgi is not a dainty food, 
but is very nutritious. It has one g^t advan- 
tage, namely, it may be left standing on the 
held till a convenient time for liarvest, with- 
out being in any way injured, and further, the 
grain improves instead of deteriorating with 
storage. It may be preserved for many yeaiti 
without being attacked by insects or becoming 
mouldy. These are qualities of the greatest 
possible value, rendering the grain exc^ingly 
valuable for storage against famine. Moreover, 
a paying crop can be obtained from almost any 
kind of soil, the yield being from 6 to 10 cwt. to 
the acre. The husked gram is reduced to flour 
and baked into cakes, or boiled and made into 
puddings. Lastly, a beer and spirit are prepared 
from the grain. Estimated at 400 lb. to the 
acre, the total yield in India would be 25,000,000 
cwt. of edible grain. 

2. Panicum ia one of the largest genera of 
grasses, and it affords several species tnat yield 
edible grains— the millets proper very possibly 
of the ancients. Of these spwial mention may 
be made of P, crw-galli^ Linn., var. /rumen- 
taoeum. This is the Shdma or jSIdnic, a rainy- 
season millet which is grown over the gi'eater 
part of India, and ascends the hills to close on 
7000 ft. above the sea. It is the quickest-grow- 
ing of all millets, and may be harvested within six 
weeks of sowing. It is sown about May to J une. 
and ripens from August to October. The yield 
is from 400 to 500 lb. grain, 1500 lb. straw. P, 
maximum^ Jacq. (the Guinea QrassX a native 
of Africa, now extensively grown in most tropi- 
cal countries. It is best pr opa gated by root 
cuttings and on sandy soils, li^en establiidied 
the plants should be ridged, in the direction of 
the slope, and watered and manured as freely 
as poBsmle. The crop of fresh grass may be cut 
eight times a year, but the plantation should 
be renewed every third year. P. mUiaoeum^ 
laniL (the Common Millet, or Chena), — This 
imecies is suppo^ to have come originmly from 
^RT)t or Arabia, and is grown in India from 
the plains up to an altitude of 10,000 ft above 
m sea, but nowhere to any very great extent 
It 18 usually a hot-weather crop, being sown in 
February to March and harvested from April 
to May, the^eld l^g about 700 lb. grain to 
the acre. The grain is considered nutritious, 
and in many oases is cooked whole Vm rice. 

then parSed, or 
boiled in milk and eaten like a pudding. Lastly, 
P. Lunk., the Little MiUet, &e Kungu 
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or KuiH is smaller in all its parts than the last- 
mentioned, but nevertheless preferred in many 
instances, and extensively grown in the lower 
provinces of India. It is sown from March to 
May, and reaped from August to September. 

3. Paspalum scROBicuLATUM, Linn., the Kodo^ 
an erect grass, native of India, where it is exten- 
sively cultivated during the rainy sewn. It is 
a favourite crop in the United Provinces for all 
poor soils, and on good land when mixed with 
cotton. It is also viewed as important on the 
alluvial soils of Kaira and Baroda, but never 
as a pure crop, and in conjunction with other 
plants. Though used as fo^ the groin cannot 
oe regarded as very wholesome, and in some sea- 
sons 18 even dangeroua Damp, cloud;^ weather 
towards harvest and a wet sou are said to pro- 
duce a poisonous condition. 

4. PsNNisvTUif TTPHoiDBUM, Bich., the Spiked 
Millet or Bajra (see Spiked Millbt). 

5. Sbtaria italica, Beauv. (the Italian or 
German Millet, the Kangu or Kangni of India), 
a millet extensively grown both on the plains 
and hills of India up to an altitude of 6000 ft. 
Tliough cultivated in India from ancient times, 
it is more likely to have been originally a 
native of China or of Japan, where it has also 
been grown from the most ancient historic 
times. It delights in an elevated dry soil, and 
two crops mav be obtained from the same soil 
and harvested in September and January; but 
it is at once killed by stagnant water. It is 
a a uick -growing crop, and is often resorted to 
following famine or scarcity. It is much es- 
teemed as an article of human food, and is eaten 
in the form of cakes or of porridge, being spe- 
cially valued as a flour in making pastry. It is 
highly prized as a food for cagebirds and for 
poultzy, but as a fodder the straw does not hold 
a high place in popular favour. 

6. Sorghum vuloare, Pers. (the Great Millet, 

Guinea Corn, Juar). See Kaffir Cork and 
Sorghum. [g. w.j 

Milling^. — The flour- milling industry has 
usually been an important one in all agricul- 
tural countries, but since ocean transport be- 
came so cheap the trade has been developed in 
other places where native-grown grain is not 
an important production. Cereal culture has 
stood still, or waned, in manv old countries, while 
in newly developed lands it nas increased. Cheap 
ocean transport has in a measure made the mill- 
ing industry independent of the vaiving pro- 
duction of cereals. Generally speaking, the 
milling of wheat for flour has been carrokl on 
mainly in the districts where it was grown, but 
during the past few decades large mills have 
been buUt and considerable proportions of this 
flroin milled at convenient importing points. 
This has led to the development of flour milling 
in many of the chief seaTOrts of Europe, such 
as London, Liverpool, Marseilles, Hamburg, 
Venice, Hull, Glasgow, Leith, Antwerp, 
also in Buenos Ayres and Montevideo in South 
Ammca. The same thing cannot be said re- 
gardii^ the milling of coarse groins lor animal 
food, because the imports of these are moxe 
diflhsed, and they are not so much milled at 
concentrated points as in the case of wheat A 

m 





proportion of the ooame graini growm 
M bwlev and maize, are mund in small 
iooal mills, wneress large meroEant flour mUls 
are more a common feature in the larger in- 
dustrial centres. Many of the old countries in 
Europe, though not producing all the min 
they ne^ yet do the most of their own milling. 
The lai^t importer of flour is the.Unitd 
Slingdom, but sW has only bought about one- 
eighth of her wheaten f(^ requirements in 
that form during the past few years. Practi- 
cally speaking, idling is done in the countries 
where ^e flour is consumed. Europe is the 
great wheat importer, while the exporting coun- 
tries whic^ provide the raw material are North 
and Sooth America, Bussia, the Balkan States, 
India, and Australia. Africa and the Orient 
are also buyers of wheat, but in only moderate 
quantities as yet Although the consumption 
of wheaten flour is not in the same proportion 
in all countries, the extent of the milling indus- 
try in each follows that of population. If wheat 
flour is sparingly used it is made good by rye 
or maize, thus giving the millers of each country 
work to do in proportion to the population. 

In almost all countries except those in the 
Ear East, Central and North Africa, and many 
parts of Russia, the milling of wheat into flour 
IB now mainly done by means of steel and porce- 
lain rollers, with silk -sifting machinery, and 
this method is commonly called the * roller pro- 
cess There still exist, however, in old coun- 
tries large numbers of ancient millstone mills, 
but nowadays only a portion of these make 
flour, the majority being either derelict or de- 
voted to the grinding of coarse grains for cattle 
food— -in other wopis, provender mills. In West- 
ern Europe, America, Canada, Argentina, South 
Africa, Australasia, and India, the manufacture 
of wheaten flour in a pure form is carried out 
mainly by means of the roller process. In the 
larger establishments the plan of grinding and 
purifying the broken wheat and sifting out the 
flour is more scientific and elaborate than in 
the case of the smaller mills. In Central Eu- 
rope the roller process in the large mills is very 
much more complicated than in the mills of 
Ameri^ the United Kingdom, and the other 
countries. In other woras, Hungarian mills 
have the distinction of being the most elaborate 
in detail; and it is notable tliat the Hungarians 
were also the first to use rollers for grinding 
wheat. Cenerally speaking, the complete roller 
process was not made a practical one until about 
the ’seventies in the last century. Its fame then 
began to spread, and so rapid was the revolu- 
tion from the old system to the new — from the 
methods of the millstone to those of roller mill- 
ing — that by 1890 almost all the merchant flour 
n u l ls in the world were converted to the new 
system. 

Briefly, the process of making flour by means 
of rollers is somewhat as follows: The grain 
is first thoroughly cleaned and blended in suit- 
able proporUons to suit the requirements of 
each milrs customers. In the countries where 
the wheat grown or imported is more or less of 
a definite eharacter, blending is not so neoes- 
mxji but in those places where the supply comes 


from a variety of sourcea blending is an impoi^ 
tantpartof thesdenoeof milli^. Forinstanoei 
Spring American, Bussianyand Hungarian wheat 
flours possess a high quality of gluten, whkh 
enables the baker to make from them more 
bread per sack of flour than can be obtained 
from such flours as are manufactured from 
American Winter, English, Australian, and 
Chilian wheats. Middle -js^^e wheats, as i^e- 
gards bread-yielding qualities, are those grown 
m Kansas, Argentina, and India. The wheats 
of Western Europe are mostly weak and mild, 
while those of not countries such as India, 
Chili, Australia, North Africa, Spain, and Cali- 
fornia are of a ricey nature. It is curious to 
note that the strongest wheats — those which 
contain gluten of good quality— are mostly 
grown in countries which have long winters, 
where the snowfall is heavy and the fitists severe. 
A sack of flour of 280 lb. made from the best 
glutinous wheats will yield from 100 to 110 
four-pound loaves of bread, while one from the 
soft mild sorts, such as English, French, Ger- 
man, Dutch, New Zealand, Oregon, and Extern 
Canadian, will produce less than 100, say 
from 90 to 98. 

After cleaning and blending, the wheat is 
broken up by a pair of steel-fluted rollers, the 
floury portion of the kernel being sifted out 
The broken wheat then passes to a second pair 
of fluted rolls, the stock being again sifted. 
This process is repeated until the bmn is clean 
and tree from flour. Usually it takes four or 
five breakings, but it may be done with three, 
while in some of the elaborate Hungarian mills 
as many as seven breakings are made. Th^ 
outsiftings from each breaking are sorted by 
wire sieves and air currents into flour, dunst 
middlings, and semolina, the second named 
being the smallestgranular stock and the semo- 
lina the larrat. The three latter are unfinislied 
products, which have to be first purified by air 
currents and silk sieves, and then reduci^ to 
soft meal by smooth steel rollers (sometimes by 
porcelain rollersX and then dressed through silk 
cloth stretched upon reels or sifting frames. 
After each grinding and dressing tnere is a 
granular residue, but ultimately after seven or 
eight giindings, which are call^ reductiona, all 
the flour is extracted from the ofial. The flour 
made in the breaking process is much inferior 
to that made in the grindings of the purified 
granular atoms of the wheat grain. A class of 
semi-pure stock is sorted out fx^om the break 
meals, and this pxx)duces a middle grade of flour. 
The average yidd of flour of all Qualities from 
the wheat is about 70 per cent; tnere is about 
15 per cent of bran, 6 per cent of coarse, and 
10 per cent of fine o&I. In Hungary and in 
other parts of the Continent where a dark flour 
can be sold, or mixed with rye flour, yiel^ as 
high as 75 to 78 per cent are obtained. The 
proportion of the flour made by the breaking 
rolls is from 10 to 20 per cent of the wheaS 
according to its characW and the process at 
8xftin|[ employed. In Hunnury as many as ei^ 
qualities of flour are made from one kina of 
wheat at the same time. In America a common 
practice is to make three kinds, viz. ^Bitaitst 
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^CLmxB\ and * Low Grade*. Sometimes all the 
Hov from the numerous dressing machines in 
m roller flour mill are blended together, and 
this is staled a ^Straight Grade*. This is a 
feature in milling in Au^ralia, but in the United 
Kingdom two lunds are generallv made from 
one mixture, although sometimes three and four 
are turned out 

The cost of a complete flour mill of average 
size and built on modem lines is about £2000 
per sack of hourly capacity. Large mills may 
M put up for less, but small ones, if on a good 
and full system, may cost more. The figure 
named includes site and power, as well as the 
mill machinery. The average power needed for 
operating a roller flour mill is about 12 h.p. per 
sack of 280 lb. of hourly capacity. Very sm^l 
and simple process mills can be operate with 
as low as 8 h.p., but the largest merchant mills 
require at least 16 h.p. per sack. The majority 
of European, Australian, Indian, South Amen* 
can, and African mills are driven by steam power, 
but a considerable number of mills in the coun- 
tries which have a large rainfall are driven by 
water motors, with steam as an auxiliary; those 
totally driven by water-wheels being of the 
smallest class, except in a few cases >^ere the 
water power is never below the minimum re- 
quirements. Internal -combustion engines are 
largely used in America and Europe for small 
miHs, the fuel being either coal or petrol gas. 
Wind power is seldom used in connection with 
roller nour mills, and then only for very small 
plants in country places. 

The stafT required to operate a steam mill 
making ten sacks of fine flour per hour during 
the day shift includes the following: head mil- 
ler, rollemian, purifierman, silk-marine tender, 
sweeper and oiler, engine driver, sack mender, 
screensman, silo-man, warehouseman, millwright, 
handy man, flour packer, ofifal weigher, and a 
youth or two for helping where needed The 
cost of manufacture varies according to the con- 
ditions of a mill. As a rule, the cost of make 
in the large mills is much less than in small 
ones, and the mills in each countiy difler much 
in the matter of working expenses. An average 
mill in the United Kingdom has a manufac- 
turing cost, including fixed charges on capital 
account, depreciation, and all expenses in con- 
nection witn its working, of about 2s. 3d. per 
sack, which, together with selling, local delivery, 
and office expenses, will raise the figure to a 
little over 8a per sack. The large average mer- 
chant millers of Europe and Ajnerica may be 
able to work their business somewhere between 
8i. and 2f. 6cL per sack of 280 lb., but these 
^imates do not include tbe packages or baga 
In ex^ptional cases where the trade is on whoTe- 
we lines, the cost may be even less than the 
smallest sum stated In the case of the smallest 
class of mills the post will often be as high as 
4k per sack, thou^ instances of a low manu- 
assuring coat can be found among even small 
millera. 

amober fit complete roller flour-mill plants 
^ jpiigduui is probidfly not far short 

the Anns and petsons who ope- 
nie the m ill i do not number more tha^ gQQ, 


Only about ten United Kii^om Arms p^uoe 
over 100 moka of flour per hour each, while the 
number making over A sacks per hour is leas 
than 100, without reckoning five leviathans’, 
whose average output is about 250 sacks per 
hour each. Liverpool has the largest milling 
capacity of any British pox% but London^ latest 
admtions to its milling power make it take 
almost equal rank with Liverpool, the two places 
having a total output of mie white flour of 
about 1200 sacks per hour. The average capa- 
city of all British mills is about 7 or 8 sacks per 
hour. 

In 1879 we find that the number of mills 
making flour in the British Isles was reckoned 
at about 10,000, and was mainly composed of 
small countiy water and wind-dnven mills, each 
having from two to four pairs of millstones. 
The change to the roller process practically wiped 
these out of existence as regain flour making, 
but several thousands of them still exist, being 
used for grinding maize and barley, &a, a larae 
portion of what they grind being imported, tne 
oarley chiefly coming from Bussia and the Balkan 
Statea while the maize comes mainly from the 
Unitea States, Argentina, the Black Sea, the 
West Coast of Afnc^ &c. 

The process of milling maize and barley, &c., 
is very simple, and is usually done by means 
of millstones, emery disk mills, and attrition 
grinders. More care is being taken in pro- 
vender milling, and improved grinding mills 
with Bitting machinery are rapidly coming into 
favour. The crushing of oats for horse food is 
a large trade, which is done by the provender 
millei's, although the flour millers do a great 
deal of this class of work. 

Another section of cereal milling is that of 
oatmeal making. This is largely confined to 
Scotland, but Irish millers also have a great 
many plants engaged on the work. The process 
of making oatmeal consists of highly drying the 
pain and then shelling it by mUistones. The 
hulls are removed by currents, and the clean 
poats are cut by millstones or cutters into the 
desired size of meal— 'Coarse, medium, and fine, 
the finest meal being^e siftings after the vari- 
ous breakings, &c. ^e Scotch meal has a great 
reputation, and is considered to have high nu- 
tritive quality. 

Maize is also milled in considerable quantities 
for use as brewing material T^ germs of the 
grain are first extracted, and then the starchy 
remainder rolled into flakes for blending with 
the malt. It is also milled for the production 
of saccharine matter. Large works for the pro- 
duction of these products are to be found in 
London, Belfast, and Hull 

In seM-crushing the primary object is the 
production of vegetable oils, and not feeding- 
stufls as in the case of cereala Practically lUl 
the milling of oleaginous seeds in the United 
Kingdom is confine to those seeds which are 
imported Large quantities of linseed come 
from Argentina^ Bussia, and India, while cotton- 
seed is large^ imported from the Gulf ports of 
the United Statea £g 3 rpt, and India. Large 
qngntities of oil-beanng and other seeds are 
brdi|M^to this ooimtiyuom In^ 
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as -well as npeseed from Bussia. Soya beans I flinders semi-perforated with ^ynuneteieal b 
wero £r8t imported to Europe from Miucbnria, I dentations to extract oodde, oatt^ hariq^ am 
in auwea aW lfi07, end are very rahiabie seeds di£hreat pbjmcal stmottae, sad theam 
as oU-h^ng seeds. Hull, London, and Liver- to a scourer or seruober to remove bv aUntion 
pool are the chief centres for milling oilseeds, I adhering dirts. This might suttee for mellow 
^ ^ — •“ ' wheata, out all bard wheats are now subjected 

to a washing process which thorougbljr cleanses 
the grain and also at the same time softens it, 
ready for the mill proper. 

Then follows the mill itself, which is usually 
in five sections — * breaking * scalping * purify- 
ing’, ‘rolling’ or ‘reducing’, and ‘dressing’. 

1. Breeding is done on machines composed of 
paiie of chilled iron rollers in ipx)ups of four or 
five according to the size of the mill; the first 
pair being fiuted or grooved 10 or 12 cuts to the 
inch spirally to the axis of rotation, and each 
subsequent pair finer, until the fourth or fifth 
is grooved 24 to 28 per inch — one roller being 
driven two and a half times faster than the 
other by means of gear wheels so as to ‘ break ’ 
or sever the wheat at each operation, until all 
the kernel is released from the husk, which is 
then sacked off as bran. 

The machine commonly used for this purpose 
is shown in Plate, fig. 1, and consists of a four- 
roller mill, being two pairs of chilled iron rollers 
opeiating in the same frame, the upper roll in 
each pair being placed a little off the vertical 
in relation to the lower one, mainly with the 
object of getting a more even distribution of 
the stock to be ground, across the whole surface 
of the rollera The top roller is the ‘ fixed ’ one, 
being so named because the bearings which carry 
it ai*e not adjustable. This is also the faster- 
running roll of the two, the normal speed for 
this roller, of from 9 to 10 in. diameter, being 
250 to 300 revolutions. 

The lower roller is carried on an adjustable 
lever, which permits of more or less pressure 
being applied to the stock to be ground; and 
at the adjustable end of this lever is a coil 
spring, which permits of the passage of any 
hard substance through the rollers without 
damage. 

2. Scalping is the process of separating the 
kernel of the grain from the husk after each 
‘ breaking ’, and this may be done in many ways. 
The simjnest is by means of a reciprocating sieve 
(see Plate, fig. 2) suitably covered with wire 
screen; but with the object of reducing the 
quantitv of attrition flour made in this operation, 
recent developments have gone in the application 
of air currents to suck out the flour ma^ and at 
the same time grade the larger granular particles 
made. This is styled pneumatic ‘ scalping ’. 

3. Purifying is the term applied to the pro- 
cess of removing the light brannv particles from 
good semolina and middlings by means of a 
reciprocating sieve placed in a wooden frame 
with a fan superpos^ so that the air it draws 
when revolving must pass through the sieve 
along which the stock to be purified is tramm- 
ing and suck out all light impurities, while 
the pure stock, being of heavier specific gravitv, 
dro^ through the sieve. This sieve bmng m* 
vidM into sections each of which has a wve 
to regulate the strength of the air current hat 
also corresponding mesh of silk smiling cioth? 


and two methods of extraction are in use. 
That most favour^ is by a grinding, steam- 
heating, and pressing process ; out there is an- 
other mode of extraction, viz. bjr means of a 
chemical solvent. A seed -crushing and cake- 
making plant for a pressing process would need 
four men to operate it, while turning out cake 
and oil from one ton of seed per hour. The mill 
would require about 60 h.p., and the machinery, 
engine, and boiler would weigh about 80 tona 
Seed - crushing is a large industry in New 
Orleans and Galveston, as well as in several 
of the Russian ports. [o. J. s. b.] 

Mills. — The machineiw and methods of mo- 
dern wheaten flour manufacture are of an elabo- 
rate and complicated nature as compared with 
those in vogue up to the last qua^r of the 
i9th century. The reason for this elaboration 
may be attributed entireljr to the desire amongst 
the millers to excel in their art, and the demand 
for higher quality of food which has kept pace | 
with tiie advance of civilization and refinement. 

To understand the development or evolution 
in the process of flour manufacture it is necessary 
to explain here that the simple pounding of the 
wheat and its cooking, without any subsequent 
separation whatever, was the first stage. A 
crude separation of the husk of the grain was 
probably the first improvement adopted. Then 
came various changes in grinding surfaces, until 
by common consent the grinding medium almost 
universally adopted for wheat was the French 
burr millstone revolving on a vertical spindle 
called the ‘runner’, wiui its prepared surface 
pressing down against its fellow stone — the ‘bed 
stone’ — which was stationary. The grain en- 
tered at the centre of the running stone, and in 
its passage to the periphery was ground between 
the surfaces of the two stones more or less at 
the will of the operative, who had a mechanical 
contrivance for raising or lowering the running 
stone. These millstones reduced the wheat at 
one operation into flour and offal (bran and 
sharps), which were separated from each other 
b;^ a simple cylindrical sifter covered with woven 
wire or bolting -cloth of such a fineness as the 
district demanded. It was found, however, that 
to reduce the wheat in stagey so as first to elimi- 
nate the husk before reducing the kernel, im- 
proved the quality of the resultant flour, and 
this discovery through many gradations has now 
been carried to great perfection. 

^ Naturally, with improved methods of produc- 
tion came improved methods of preparation of 
the grain before grinding. As the United King- 
dom receives her wheat supplies from a great 
variety of sources, she has to deal with many 
qualities, all of which have first to be cleansed 
from impurities and made entirely homogeneous 
before milling. 

This is done by passing it over sieves of metal 
perforated so as to remove all possible seeds and 
extraneous matter, thence to air currents to re- 
move grains of light specific gravity, thence to 
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nuBtfing from fine at Uie head end to eoaraer the clogging up of the mediee of the eilk eome, 
meu at the tail end. The overtaile are also sub- there m undoubtedly a dominating factor in 
mitted to further aspiration. See Plate, fig. 3. this type of dresser in this oountiy, such as 
4. JioUmff on smooth rollers by gnuluated has been obtained in ereiy other oountiy prao- 
stages is next applied to the semolina or nuri- tising first-class milling methods, 
fied sections of the kernel of the grain; ana this The machineiy used for generations past for 
is done on a machine similar in many respects the grmding of seeds or grun for cattle has been 
to the one illustrated in fig. 1, except that these the millstone, composea either of fVench burr, 
rollers are smooth instead of fiut^ their dif- Derbyshire Peak, or other material, and hascon- 
ferential speed is as 4 to 5 instead of 2^ to 1, sisted of a bed-stone or runner, the usual type 
and scrapers are applied to keep them clean, being that the runner was on the top; but the 
lliis grinding is carried out in stej^ until all the diagram in accompanying Plate (fig. 8) is a 
fiour us extracted. moaem application of the millstone type, which 

6. The dresainff is that process of submitting shows the under stone being the runner. The 
the material ground on the smooth rolls in the balance of this is preserved by an adjustable 
pi'eceding stage to a silk-covei'ed cylinder or weight, so that the surfaces are kept perfectly 
sieve to remove the fiour already made, and in alignment. This method of construction 
reject all unfinished flour to be again ground, permits of a high speed, and raults in rapid 
This machine consists of a set of beaters grinding and a cool meal, l^is type of mill- 
rapidly revolving in a cylindrical frame covered stone is used for giinding maize, barley, beans, 
with silk stretched tightly around it and re- oats, or any other cereal mr cattle feeding, 
volving slowly in the same dii'ection as the Another type of machine which has recently 
beaters, a spiral twist being given to the beatera gained favour is the roller mill, consisting of 
to carry along from head to tail such particles three or more pairs of rollers placed one over 
as are not beaten through tlie mesh of the silk, the other, with sieves in between. This type 
See illustration in Plate, fig. 4. of machine consists of flut^ rollers of chilled 

Latest improvements in flour manufacture iron running at a differential spe^ with the 
have all been in the direction of lessening the usual lever adjustment with recoiled springs, 
abrasive action in the * breaking’ and * scalping’ The advantages of this machine over millstones 
sections of the mill. These have either taken is that it takes less power, requires no stone 
the form of uniting the * breaking ’ roller and dresser, and produces cool meal at a minimum 
the sieve scalper, or in placing the first break cost 

rollers on the top floor of tne mill and its Another modem type of mill is shown in Plate, 

* scalper’ immediately below it but above the fig. 10. This machine consists of a standing disk, 
second * break ’ rollers, which are in turn fol- which is adjustable, and a running disk, the sur- 
lowed by * scalper’ No. 2, and so on from top to faces of which are composed of emery or other 
bottom of the mill, as in Plate, fig. 5. Another hard composition, whicn is a very durable and 
successful method introduced quite recently lias rapid grinder. For reducing husk of bran, oat^ 
been the application of air curi'ents controlled or barley to fine powder, tnis type of mill is 
by valves in the hopper of the roller mill itself, unsurpassed. 

as in Plate, fig. 6, and a further one in the The grinding of cottonseed is usually per- 
pneumatic elimination of the flour made on formed on a disintegrator, of which fig. 11 (in 
the * break ’ rollers, with further separations of Plate) gives an outline diagram. Tbe letter- 
semolina and middlings by the same agency. connected therewith explains its action. 

AU these most recent developments have for Ibe screens H H may be changed to suit tlie 
their object the lessening of the abrasion of the fineness of the meal required. This machine 
bran during the process of removing it from the runs at a high speed, and is made at various 
kernel or flour-producing portion of the berry. cap^ities. 

The lessening of the diameter of the rollers For grinding linseed, a pair of rollers is gene- 
from 8 in. to 6 in., or even 5 in., so as to reduce rally u^ running at a differential speed, as in 
the duration of contact between the grain and the illustration in Plate (fig. 12). 
the roller itself, as also the form of the fiute or Mustard Making. — The process of manu- 
groove cut into the surface of the roller, are factoring mustard has been recently consider- 
important details which are receiving the at- ably improved. Whereas the oldtime method 
tention of the experts engaged in the milling was to use stampers or pounders which beat 
iodustiy. The most recent experiments go to the seed in mortars, which seed had afterward 
prove that provided sufficient rigidity is given to be put into sieves by hand and sieved, and 
to the roller, the smaller the duimeter of the again return to the stampers, this has been 
roller the more pure is the * break’ flour, the superseded by a roller process specially adapted 
cleanei* is the semolina, and better the bran pro- for the worlL on the gradual reduction lines, 
du^ The seed is first dried on a kiln, is then spl* 

In the flour-dressing section (§ 6) are also with a special machine, and the husk aspire .ed 
contending schools, which strive for the su- away. The kernel of the seed is then leduoed 
* plane sieve sifter (see Plate, figs, on smooth rollers, and dressed on centrifugals 
7 and 8) for s^rating the flour from the onal rimilar to those used in flour manufrctuie, with 
tbe mooth roller reductions, instead of special additions to keep silk mesh open, as ' 
the <y ntnfugal dresser as in flg. 4; and if only the oily nature of the seM would otherwise choke 
certain meehaoM defects are removed, so as the dieHong medium. By these means, 
so prevent undu e vibration of the machine and process whira was originally so hborioui and 
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tMom fa DOW made aotomatic and oontinnooa, pboiphatea have arfaen from the deoompoaltiQtt 
NO that a high grade of mustard flour can be of bones in the gravels on the snrtaoe of the 
produced at a minimum of waste in the shape limestone, or have been imported, like thoee in 
of drosa The machinery adopted in this procM a basalt in Aveyron, in solution frw a subter- 
iM very similar to that used in flour manutacture ranean source. The same doubt exists as to the 
from wheat, but with certain modifications to o^n of the nodular phosphorite (Lahn-pko§pAih 
suit the nature of the seed. [a. e. t.] riti) worked in Nassau, containing 90 per cent 

Mlmosaf a large genus of Leguminose of phosphoric anhydride This material 

comprising trees, climbing shrubs, and herbs, lies paitly in pockets eroaea in Devonian lime- 
ptncxly and unarmed, natives of the Tropica stone, and partly in detrital beds above. 

Tlie ppecies which are sensitive to the touch The upper of the Chalk in the south of 
are those most cultivated in gardens. These Belgium contains in places, as at Mons, abun- 
are If. pudicOy ^Humble Plant’, a perennial with dant brown nodules of calcium phosphate; and 
I'ed flowers, usually treated as an annual; and these have accumulated, with phosphatized shells 
If. senntivay Sensitive Plant, an evergreen shrub and teeth and bones of fishes, in a conglomerate 
with purple flowers, which is, however, not quite above, worn from the Cretaceous deposits. PAof- 
Bo sensitive as J/. pudica. Both are natives of pkatic Chalk occurs also in the north of France, 
tropical America. Tlie seeds are sown on a hot- and at Taplow in Buckinghamshire (Cornet, 
bed in spring, and warm greenhouse treatment Quart. Journ.Geol.Soc. 1686, p. 325, and Strahan, 
is r^uired. Several species of Acacia are also u>id.y 1891, p. 356). 

familiarlv known as Mimosa. These are exten- The accumulation of calcium phosphate around 
sively cultivated on the Biviera for their yellow fossils, or within their hollows in the form of 
flowers, which reach this country in large quan- phosphatic casts, has given rise to many phos- 
tities in Februarv and March. [w. w.] phatic deposits, notamv in Cretaceous strata. 

MImulua (Monkey Flower^ a genus of Scro- The bed called the Cambridge Greensand in the 
phularineir containing about forty species distri- Lower Chalk near Ely contains a layer knom 
Luted over all the continents except Europe, to its workers as the * mineral-bed’, some 10 in. 
Tliose cultivated in gardens are showy border thick, one-tenth of which consists of phosphate, 
flowers, best suited by a moist situation, and while nine - tenths are marl and sand (GeoL 
are well adapted for naturalizing by the side Survey Memoir to sheet 51 s.w., 1881, pp. 26 and 
of streams, &c. One species has b^ome na- 126). The nodules and casts of ammonites and 
turalized in this country, even in many parts other molluscs are derived from the natural de- 
of Scotland. M. eardinaluy red flowei*s; M. nudation of the Gault Clay, the material being 
IhUv* and its varieties ; M. moacheUtiSy the fa- thus concentrated in a later stratum, as in the 
miliar yellow - flowered Common Musk, and case of part of the Mons phosphorite. Brown 
its superioi variety Harritoniy which are great feiTuginous phosphatic casta and nodules have 
favourites as pot plants for dwelling rooms and also been workea in the Lower Greensand at 
window sills; and the hybrids derived from Potton and Upwaie in Bedfordshire. Tlie fossils 
M. lutaui and M. cupvia, and known as if. ma- in this bed ai^e in large part derived from the 
euloamy ai'e among the best kinds. The tiny underlying Wealden ana Jurassic strata, but 
seeds are sown under cover in Mai'ch. They ap];)ear to nave become phosphatized in the Oe- 
should be scattei'ed on the surface of the soil, taiMH)us sea, after being washed out from their 
and covered very lightly, if at all. Propagation original positiona Somewhat similar deposits 
may also be eflfected by cuttings. With the ex- of phosphatized nodules and fossils are worked 
osption of M. glutinotui the shrubby species are in tlie Cretaceous beds of northern France. Ana- 
but little grown. [w. w.] lyses are given by Deh6rain, Chimie agricole, 

iiimfml ManufM. See art Artificial 2me 5d., 1902, p. 832. 

Manures. A deposit of much later date, including nume- 

PhosphatM-—* The best-known rous sliarks’ teeth, and ear-bones of fisnes and 
mineral phosphates, or phosphorites as they are whales, with brown lustrous nodules which are 
more frequently called, arise from theaocumula- often styled ooprolites (see art CopRoLiTSsk oc- 
tion in fissures or cavities in limestone of ma- curs near Felixstowe in Sufifolk in the Bed Omff 
terial leached out by percolating waters from stage of the Pliocene system. It has yielded 
the limestone itself or from some more distant some 56 per cent of calcium phosphate (26 per 
source. Insoluble residues from limestone, sudi cent of P/)^). Much of this material has bean 
as gravel, sand, and iron -stained day, commonly derived from the Eocene London Glay. 
occur associated with these depouta In the Massive and often nodular phosphorite occurs 
region of Quercy, on the borders of the Frencb overa ve^ large area in Bussia, between Moscow 
depurtments of l^t, Tam-et-Garonne, and Lot- and the Aack and Qmpian Seaa Hie bed lies 
etJGNuronn^ phosphates have thus been laid down at the base of the Chalk, but is not particuhurly 
solution in concretionary forms on the in- rich, the phosphoric anhydride averaging only 
SU4 'ble materials or on the walls of fissures in 20 per cent. A far richer accumulauoa^of 
the Jurassic limestone of the district. These remarkable ciystalline concretions, resembliiig 
deposits are associated with the bones of early cannon - balls, ocoors in the Silurian beds^ 
Ckinosoio mammala They have been quarried Pedolia, in the south-west of Russia 
at a number of places, the calcium phomhate in The phcqiliorfae occurring In Eocene beds ba- 
the layers now worked amounting to about 45 tween Qiarleston and Br^ Elver in South 
per cent (P^ about 21 per osnti There fa Ghrolina was believed by Prof. Shaler to have 
much diffariiMe of opinion at to whether these aceumulated in ewampa The layer oontaine 
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Mineral Phosphates^ Minorca Fowl 

Bodslai wHli to 70 per oaiit of ctldom |^ioe- 1 ever, muoh leei eflwtive than baaio alag tmi 


pluUe, and n waerooa mammalian boneeand teeth 
of iharfca 

Phoephorite oeoan in the Ckrboniferous strata 
of Buroiehouse and other places near the Firth 
of Forth. The bedded black phosphorites in the 
Ordovician (Bala Limestone) strata of North 
Wales are regarded as due to the localization 
of calcium jmosphate derived from decaj^ing 
brachiopods and other ofganisma Any calcium 
carbonate originally present has been dissolved 
out by percolating watera 
Massive phospnorites occur in Estremadura 
in Spain in veins and pockets of slates of early 
Palieozotc age; the phoepluite haspntbably been 
imported by waters from some distant source. 
The deposit yields about 33 per cent of P^O^. 
Enough has been said to show that phosphorite 
may l>e expected in many 
regions where it has not 
liitherto been detected, 
whether in veins or in beds 
of nodules and phospliatized 
fossils. At the pi'eaent day, 
cuncretionai 7 calcium phos- 
phate is forming among the 
calcareouH and glauconitic 
oozes in the oceans, the phos- 
phate even chetiiKalU rvphic- 
ing the shells of foraiiimifera, 
as well at* binding them to- 
gether. Some of the nodular 
masses (‘<»ntain HO |M*t cent of 
P />4 (‘(liallciigfT ’ lieiKirts, 

Murray and Kenard, Deep 
8ea De|KsiitA, 1H91, p 391). 

Tlie c4»iiiiJiercml value of 
phoephonte deposits was for 
the most pail recognized as 
recently as 1850 (see I>e- 
hcrain, Cbimie agric., 1902, 
p. 826), and good examples 
may contain 50 Ut 75 per cent 
of tricalcic phosphate, which 
corresponds to about 23 to 
34 per cent of phosphoric 
anhydride (P^^ also called 
phosphoric acid. 

Details as to phosphorites 
in many lands are well given in R Penrose, 

* Nature and Origin of Deposits of Phosphate 
of Lime’, U.R Geol. Surv., Bull 46 (1888), and 
Ftichs and Delaunay, Trait6 des gttes min^raux, 
tome i (1883X pp. 342-410. Go^ maps of the 
Frendi deposits occur in Bisler, 0^1. agricole 
0685). Soo also arts. AranTB, Copeolitib, 
Guava [o. a. 3. c.J 


superphosphate^ and its use is Uierefors not to 
be recommended. Ground mineral pboq»hato 
is unsuitable for soils rich in lini% ana gives its 
best return on soils riefa in oiganic matter, suoli 
peats and mosses. It gives good results on 
soils containing fdenty of moisture ; and is more 
available when used in conjunction with sub 
phate of ammonia. Ground mineral phosphates 
are extensively used in the Unitedf States of 
Amarioa, where, in virtue of their fineness of 
grinding and their cheapness, they give— for 
eoual money values— results comparable to those 
or superphosphate. [a. R. L.] 

Inoro* Fowl— No breed has contributed 
more to the development of egg production in 
tbis and other countries than the so-called Min- 
orca, which was perfected in the south-western 



Minend bbosphates are meet largely used in 
the manufMure of euperidiospbate (see Su- 
JJWMOipRATEX eome jp4iosphates, like the 

Florida Pebble and the Caariesion j^oepha^ 
nmy jbe g round up into a fcie jpoww, and in 
tm form need as a manure. Ground mineral 
is of s es ne w h at kw value, but it mav 
be employed ae a manure for tonupe and au 
provided the faiioesi of the grind- 
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Black Minares Fovrii 

counties of England, where it was bred for a 
long series of yean before it became known elee* 
where. It would appear that it was introduced 
from tbe Spanish Kninsula about seventy or 
eighty yean ago, and its excellent jfualiti^ mors 
especisJly i 


in regard to the large siu of the eggs 
as' well as in the number produced, gave it great 
mpularity in Devon, Cornwall, and tbe adjacent 
districts. How it received the name ‘Minorca 
is difficult to say, but it may be explained that 
this breed ia evidently descended from what is 
known as tbe Castilian fowl, which is largely 
black in plumage, and which is very generally 
distributM throughout Spain. It may be men- 
turned also that certain qualities appear to fit 
the conditions found in soutb-westehi England. 
About thirty yean ago it became known e^ 
where and attained a very great measure d 
populsrity; in fact it Is met with in many parts 
of the country at the present Ume. QfthiiJi^ 
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Mint 


orcM there are two varietiea, namely ^e Blacke, 
which are moct popular, and the Whitee, which 
are eporU therefrom. Our remarks, howerer, 
will deal specially with the former, as they are 
of the greatest use. These birds have what is 
known as Mediterranean characters, namely, a 
fairly light body, a niedium length of n^k, a 
large single como (which stands upright in the 
cock and falls over in the henX long pendent 
wattles, and white earlobes, lliey are clean- 
legged. ' The Black Minorca is of a denre black 
in colour, and the cock has a large flowing tail. 
In size these birds run 6 to 7 lb. in the males, 
and 5 to 6 lb. in the females. In respect to 
qualities, they are moderate in the quantity and 
texture of the flesh, but in this direction are 
better than almost any other of the non-sitting 
varieties save the Houdan. The flesh and skin 
are gr^, which is in confomiit}^ with the dark 
legs. They are not kept for their table pi*(»per- 
ties, but as egg producei^s, and in this respect 
they have very few rivals. The hens are most 
prolific layers, and the eggs are large in size, 
frequently reaching upwards of 2^ oz. The 
shells are pure-white, and there can ue no ques- 
tion that this is a point which appeals greatly 
to poultry-keepers of all kinds. It must be re- 
cognized, however, that, as is usual with large- 
si^ eggs, the white is less in density than where 
the eggs are smaller. The point which has to 
bo kept in view with regard to the Minorca is 
that, as indicated by the fact of their feathering 
somewhat slowly, they require favourable con- 
ditions, and it is found that they do not thrive 
well ill very cold, exposed districts, as they are 
not nearly so active as some other of the Medi- 
terranean races. Hence they have found their 
greatest popularity in the western and southern 
counties of Britain. It would appear that this 
is largely a question of activity of habit ; some 
other breeds, such as the Leghorn, seem to be 
stimulated by cold winds, but that is not so 
with the Minorca, and therefore one of the first 
points to consider is whether sufficient shelter 
can be given to these birds during unfavourable 
seasons. It may ^ explained also that whilst 
at one time the Minorca was very largely kept 
in some of the eastern counties as a farmer’s 
fowl, that is no longer the case, and we believe 
that it is entirely due to the fact that it has 
not proved to be so hardy as others which might 
be named. [b. b.J 

Mint is the common name for a genua of 
hardy perennial dicotyledonous herbs belonging 
to the nat. ord. Labiatie. The Mint genus, indi- 
genous to the temperate regions of Both hemi- 
spheres, is characterized by the well-known odour 
due to the presence of oil of peppermint, used for 
communicating flavour to peppermint lozenges, 
to peppermint i^ter, to mint inuoe, ^ 

All the species have creeping underground 
stems, from which the plant is very easily pro- 
pagate by division. Although mints are en- 
dowed in a high dmwe with powers of varia- 
tion and of hybridmtion, the varieties and 
hybrids show great constancy, tor they are shy 
iMers, and It is their nature to propagate from 
the underground stems much more extensively 
Hum trm seed. The cultivated P«g>peniiint, 


I tor example, is a hybrid of Spearmint (iflmMa 
viridii) and Water Mint (Mentha aquatioa) which 
has remained constant from ancient times; this 
constancy is due to the circumstance that the 
hybrid is completely sterile, and propagated only 
by division. 

Three species are cultivated : (1) Peppermint 
(Mentha piperita\ for oil of pep^rmint (2) 
Spearmint (Mentha vindii\ for sauce making. 
(3) Pennyroyal (Mentha PiMgium\ for medicin^ 
purposes. 

rEPPBRMiVT is cultivated as a field crop on 
rich loams in the south of Endand at Mitdiam 
and Tooting, also in Michigan, rVance, Germany, 



ysnwnnlnt {MeeOm 


1, Flower. 2, CoroUs laid 

and Italy. The peppermint oil is produced in 
special glands, which are most abundimt on the 
leaf. The oil from the stems is inferior in quality, 
and less in quantity. The yield of oil from a 
peppermint crop is, on the average, about 1 per 
cent, is. about 6 or 7 oz. per hund^weiglit of 
crop. The crop is taken when in full flower, in 
July or August, and yields most oil when the 
weather is bright and sunny: rain is veiy detri- 
mental The plants, as soon as cut, are boiled 
in water (dlstillationX and the vapour, condensed 
in a *worm\ is ccdlected in a * separator’. The 
oil floating on the fluid in the ’separator’ i^ 
transferrea by means of a spoon to a filter, ana 
the filtered oQ when bottled is ready tor sale. 

The Peppermint shows the following distino- 
tive diaramrs: the leaves are stalkM (petio- 
late); the upper surtooe of the leaf-blade dark- 
grem and quite bald; the flowers are in whorls 
and aggrtipited Into long cylindrical tenninal 
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Mtocene Sirstem — Miris 


Spsaxmiiit it cultivEted in ffardeni for cult- 
iiai 7 nte. It it dittinguiahed m>m Peppermint 
hy the leaves having no petiole (aeeaue). A 
common variety (var. crigpa^ has crisped foliage. 

PmrirrRorAL for medicinal use is cultivated 
on moist loama It is distinguished b)[ the ex- 
cessively small leaves, seldom above in. long, 
by the maigin of the leaf- blade destitute of 
teeth (entire), and by the arrangement of the 
dowers, not aggregate into cylindrical spikes, 
but kept apart in separate whorls, one whorl 
per pair of leaves. 

Species of Mint often occur as weeds in wet 
pastures, ao. Marsh Whorled Mint {Mentha 
mtiva\ and in com, Corn Mint {Mentha 
arvenaie). On flooded marshes the Water Mint 
(Mentha cuptatica^ L.) occurs as a weed, and com- 
muiiicates a specific odour to the hi^. See also 
Herb Imdustry. [a. n. m^a.] 

MIOMra System, a svstem of strata 
formed after the Oligocene ana before tiie Plio> 
Mne system. No 1 ms of this age are known 
in the British Isles, though the clays of Bovev 
Tracey and the basalts of our noii,h*west vol- 
canic area were fonnerly regarded as Miocene. 
Tvpical Miocene strata cK*cur in northern Italy, 
where they are continuouMlv of marine origin. 
Many £uro|ieati areas had[, however, alrc^y 
risen above the sea, and the lyiwer Miocene 
deposits of France and Switzerland w'ere mostly 
fomied in lakes. Then came a return of marine 
conditions, followed by a i^eassertion of the 
growing continental land The famous 
of Touraine ’, on the south of the IHris Basin, 
are marine sands of Miocene age, which cfjiitain 
large quantities of fossil shells; they have hence 
lieen used, in the country south and west of 
Orleans, to ameliorate the clay lands of the dis- 
trict. Even isolated patches of these falune 
have been highly valued by agnculturists, as 
near Tours ana Blois, the lie^ yielding from 40 
to 75 per cent of carbonate of liiiie. The gi^t 
plain of Orleans, stmtching tow*ards Bouiges 
and Blois, present^ but for the falum^ |KM>r 
land formea of Miocene clays, and has only 
been brought to pns«penty by carefully select- 
ing fuwas capable of impnivement, and by con- 
veKing others into forest land or pasture. The 
Miocene of the south of France, as in the plain 
from Toulouse to Paoiiers, is more generally 
cakaiwous and fertile ; and in the south-east it 
contains pale-coloured limestones that can Vie 
quarried. Theee beds, indeed, pass noith-east- 
J"*rd beyond Chamb^ry into those of Switzer- 
land, where the soft marls and calcareous sand- 
a^es produce rounded foothills to the Alpine 
ctein, and are styled by the general name of 
inoUaee^ At (Eningen, near the west shore of 
j Constance, these beds hav^ielded 

Mnuimbie remains ol fossil plants. The rich 
lowla^ of north-west Switzerland are largely 
of Oligocene or Miocene 
•®a»toa hi^ of this regkm are mostly forest- 
oover^ and quarries in them show ^e char- 
jpale-yellow colonr of the rocks. 

T^Mtoeero daporita of the flat land lonnd 
^ Bhm at Kaum aia eitiiariiia or freah water 
•l^.nnd aandsi trick aone liwieatonfa. They 
I pkat ranaiiM. XhahMinin! 


which Vienna liea, a hollow formed aa the Alpa 
were rising above the sea, fumiahea Miocene 
limestonea rich in marine fossils, and the sea 
was not driven out of this region until the 
middle of the Pliocene period. 

The British Isles seem to have been a land 
area since the close of the Eocene period, with 
the exception of trifling incursions of the sea 
in Oligocene and Pliocene times. Hence denu- 
dation washed down the remains of Eocene, Cre- 
tat'eous, and Jurassic strata over the general 
surfuc'e of southern England during the Mio- 
cene period, and some of the *clay with flints* 
on the back of our chalk downs doubtless origi- 
nated at that time. It is possible that the last 
timnifestations of volcanic activity in northern 
Ireland and the Inner Helirides were still in 
progress; but the extensive wasting of the 
suriace must Imve already begun, wliich lias 
stripped the basaltic covering mm so much of 
the area and has exposed the dykes up which 
the lavas flowed. [a. a. j. o.] 

I Miocene Soils.— The ^mollasse* soils of Swit- 
zerland are usually rich in lime and highly 
fertile. Tlie originating rock sometimes con- 
taiiiit green phosphatic grains which give an 
analysis of nearly 40 per cent of phos^ate of 
lime (Uisler, 06ologie agricole, vol. iii, p. 18). 
Home times, however, VkiUi phosphoric acid and 
fxitash are deficient in the soils, and have to be 
added in the form of manure. TTho physical 
conditions of the lands of the Miocene fomia- 
tion are not always favourable for crop pro- 
duction; in Touraine, for example, poor clays 
are widespread. In certain places nothing but 
conifers will succeed, and in the flaU or ‘l)Ot- 
toiiis*, whete the sulisoil is composed of marl, 
water accumulates and peat bogs are producea 
(Risler, (V^ologie agricote, vol. lii, p. 18). The 
highest grounds of the ^mollasse* in Switzerland 
are c»ccupied by forests, and the lower by arable 
and jjssture lands. Cider orchards abound on 
this formation in the various Clantons of Switzer- 
land, as they do on the calcareous soils of the 
Middle Lias and the Old Bed Sandstone of Eng- 
land. The * moUasse ’ district of Emnienthal m 
noted for its cheese, and that of Canton Vaud 
for its vineyards. [t. h.] 

MliiiSy a genus of plant buga, exceedingly 
abundant in corn- and nayfields. They have a 
proboecis Vient under the breast for sucking, but 
it has not V>een ascertained whether th^ pierce 
the grain or live upon other insects. It is not 
improbable that in their Itxva and pupa states 
they are carnivorous, and m their perUK^ state 
grsnivorous, or at all events subsisting on the 
juices of plants. As soon as they emerge from 
the egg they run about and b^n feeding, but 
it is not until they have attoined their perfect 
state that they are furnished with wings, after 
which they can fly well. They have very pro- 
mioent eyi^ long antennar and legs. Closely 
allied to this genus is Megalooeitea. 

Mboalocbejea EEEATicua, Lmo., one of the 
Gapeid bugs allied to L^sMema dtMruUtf is 
abundant m wbeatlleldi mm the beginning of 
July till late in the antnam; it is also oonunon 
amottgrt grasses; it is nanw, and three and a 
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bdf lines Icmg, of a straw colour ; the antennae trees, partiealarljon Applet^ Hawthomi^ Ummt 
and kgt more ochreouB, long and alender, the and Sycamoree, over the greater part of Eutm 
former black at the baee ana apex; the thighe and in eaathem Britain, but not naturally m 
spotted with black, and there is a broad elate- Scotland or Ireland. It held an important plaoa 
coloured stripe from the nose to the extremity in the rites of the Druids, who aecnbed a variety 
of the wings when they are closed. of magical properties to it^ and it enters largely 

M. TRiTici, Kirb^, is apparently only a pale into northern mythology. It used to be esteemed 
variety of the foregoing. It is veiy common medicin^ly, but is now excluded from the phar- 
in wheatiSelds, from earing to harvest time. macopoeiaa Itspopularity for Christmas decora- 

[j. c.] [r. V. T.] tions makes it of some importance commercially, 
MlSOOSmstwr Oinetipwa of Walker is a large quantities being imported, particularly 
minute parasitic fly, of the family Chalcididse, from Normandy. It can be projMgated by plac- 
which lays its eggs in the larvee or pups of ing the seeds in notches cut in the bark of 
Drottophua ^va, when feeding between the suitable trees in spring, the chief obstacle to 
cuticles of turnip leaves. The wings only ex- success being the fondness of birds for the seeds, 
pand one line and thre6-auartei*s ; it is nlue- V. cmciatum, a red-berried kind, is common on 

S -een, thickly punctured; tne antennee are flail- olives and some other trees in Spain and North- 
laped, black, ochreous at the base ; abdomen ern Africa. Viscum is closely allied to Loran- 
not larger than the thorax, oval, glossy metallic thus, a large genus, examples of which are found 
gi'een; legs ochreous, thighs gi'een, except the in many parts of the wond. [w. w.l 

mmi and tip; middle of shanks rusty; feet MlfttlWtM — DftmmgpW to WoocllonM> 
dusky, base of segments whitish, fiftn joint — Mistletoe (Vucttm aioum) in woodlands is 
black. [j. c.J [f. v. t.] chiefly parasitic on Poplars, Willows, Lime, 

MISMl Thruohf or Storm Oook (TWidus Birch, Maple, Scots Pine, and Silver Fir (rarely 
vinaivorun). — This, our largest native thrush on Oak, and never on Beech, Alder, Larch, or 
(11 in. long), is distinguished from the song Spruce), where its extension and distribution 
thrush by its paler breast and white streaks are probably due to birds (especially thrushes) 
on its wings, it is common in the wooded parts cleaning their beaks from the sticky seeds after 
of the UniUui Kingdom, commonly building its feeding on mistletoe - berries. When such 
nest in the fork of a tree, some 10 to ft. from chance seeds germinate they sometimes manage 
the ground. This structure is completed by the to get their sucker-rootlet in through the bark 
end of February, and consists of a framework to the wood of the branch, and then this root- 
of twigs and lichen, plastered inside with mud, let gets overgi'own by the new annual ring 
to which is added a lining of grass. The four of wood formed, while the mistletoe plant 
greenish eggs are marked with red spots and produces its young tough leathery foliage out- 
streaks. In the southern part of Great Britain side; and as new suckers (Aauttoria) are pro- 
two brcKHls may be rearea in the season. The duced which extend sideways into the wood, 
food consists of lieriies, snails, and slugs, to the branch swells and the mistletoe also grows 
which some insects may l>e added. The species outwardly in size, and forms the well-known 
is entii’oly beneficial to agriculture. bushes with yellowish -green persistent foliage 

[j. R. A. D.] and white berries in winter. When the mis- 
Mlst. — Water vapour is always present in tletoe dies, the suckers soon rot, and the in- 
tlie atmosphere; and it condenses as fog, mist, fected part is riddled with holes, extending 
or min when the slate of saturation is reached, sometimes to a depth of 4 in. Infected branches 
In fact there can lie no clouds without dust, usually die 8<K)n uter the mistletoe decays, but 
A dust particle is the nucleus that at a certain when the stem is attacked (as in Soots Pine 
humidity becomes the centre of condensation of and Silver Fir) the timber is spoiled at that 
the water vapour so as to fonn a cloud particle; part The only way of preventing the spread 
and a collection of these forms a cloud. If of this parasite is to prune off infected branches 
two closed glass receivers be placed beside each and thin out infected stems. [j. a.] 

other, the one containing ordinary air, and the MltM> — These animals are minute Ara&- 
other Altered air, and if jets of steam be sue- noides, varying from ^ to ^ in. Generally 
oessi vely introduce into these, the steam in the they may be described as imvinff the head-thonuL 
ordinary air will be seen rising in a dense cloud, or cephalo-thomx as it is ustudly called, merged 
whem in the filtered air the steam is not seen at or fuM with the abdomen ; and in fact the w£m 
all. Invisible dust, then, is necessaiy in the animal is unsegmeuted and nii|^t be termed A 
air for the formation of fog or ipist The reason sac with legs, of whic^ there are three paim in the 
of this is that a fi'ee surface must exist for young state and four in the adult or mature stage, 
the condensation of the vapour particles. The Many different families are included under tak 
fine particles of dust in the air act as free sur- general term, of which the Tymlyphidse are 
laces on which the fog is formed. When the the moat numerous as resarda individui^ aL 
dust is increased in the air there is a propor- though not in species, ana are of great impoil^ 
tionate increase of fog. Every mist particle, tance and intereat because they foroe themseivea 
then, has embosomed in it an invisible duet par- under our notice as they are very destmetive 
tide. Dr. John Aitken has invented an inatru- to stored goods; we have only to note the ooaa- 
ment for counting the number of mist partides mon cheese mites, eiro and Umgwr^ 

in the air. [j. a. m^p.] whidi ooenr in large numbers where dbetoe Is 

llilAtlAtoAi-—Thk plant (Ft«eiimal6iMi,nat stored. These qweiis and others, sadi aa Jlsii* 
did Loranthaoeie) Is parasitic on a variety of lolMir^brdMS^ CsijMfffgphataasityia^ 
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gmin, iknir, liay, m well m oUm dried 1 ditione. The wuit fdretts of tropkal and mn\h 
teblo anbstiiioes ; nunplw hare been cut from I tropical India are almoet eTeiywbere mixed, 
fiay[iiaefc% in whiob the living maae of mites was / ana even in Burma alone there are over 1600 
of greater weight than wh^ remained of the j different species of woodland tree% very few of 
haj. As a rule these nninmlB do not attack / which are to be found forming pure forest to 
green stuffs, but will attack any stored bulbs^ / anj great extent Throughout the forests of 
such as tulips, hyacinth, turnips, or mangels, 
also dried truit^ and even certain drugs, as 
cantharides, confection of senna, kc. Certain 
species have been known to live in the inside 
of wine bottles, floating on the surface of the 
wine on fragments of cork. 

Ofyeypkagui dometticui infests houses at times, 
and once it has got a lodgment is most difficult 
to remove, as it seems to be able to resist all 
sorts of washes and fumigations. 


any great extent ITirougliout 
Continental Europe there liaa during the last 
hundred years or more been a decidea tendency 
to encoura^ the artiflcial growth of pure woo(U 
of several kinds of trees (especially oonifeia, the 
most profl table timber crops). But in place of 
this l^ing to the monetary ad van ta^ expected, 
it has only too often led to greatly increased 
damage and loss of money owing to insect at- 
tacks, fungous diseases, windfall, snowbreak, Ac. 

^ This has especially been the case with Spruce in 

Another family, the ^rcoptidie, comprises Germany, where pure Spruce woods grown at 
the various species which cause so much irrita- | sixty years' rotation on a fresh soil and in a 


tion and annoyance to man and aniiuala The 
general term Mtch mites’ is applied to them. 
Good examples which may be mentioned are 
the Pmropiei ootnmunit (common sheep scab 
mites); Sarcoptm tcabiei^ the mites which are 
the cause of itch in man; and 5. canij, which 
again cause the well-known mange in dogs. 

PHTTorriDJ! are the well-known gall mites, 
of which the lk>mnion Black ('urrant Mite is 
a go<id example. Tltese mites cause an irrita- 
tit*n to the young leaves ; the buds swell abnor- 
mally and become very rounded. When the 
mites are numerous, neither the leavtss nor 
fl<»wers will develop The buds do not ojjen, and 
although they may retain their green <*olour, 
after a time they snrivel up and bmme brown. 
Kven when* then* an* only a few iiiites, if the 
buds open the leaves will l»e very much dwarfeA 

The TKoiiBinnii.f:, known as Harvest Mitt*s, 
are very tn»ublesniiie m the young state Ut iiuin 
and various other antmala Tlie animal, ccmi- 
moiily called ‘red spider', is one of these mites 
which lives in iiunilN-rs under leaves. 

The IxoDiDiC, <»r Ticks, are mites of a larger 
size which are very irritating to man and ani- 
mals; they bury their proboscis in the flesh, and 
are at times very difficult to remove — in fact, 
often the tick will liave to be cut out 

[j. j. r. X. K.] 

Mlicsd ffAnwiingp. See under Farxino, 
SnrrRMs op. 

Mlx^cl Woods and Plantations are 

on the whole preferable to pure woods and 
iwually produce the largest dimensions and best 
of timber, except where the soil and the 


humid climate were calculated to be the most pro- 
fitable form of timber crop. So now the foima- 
tion of mixed woods is receiving far more favour- 
able consideration than thirty or forty years 
ago, and so far as possible endeavours are being 
made to provide for good mixed woods in future 
generations But the pioduction of the most 
valuable hardwoods (Oax, Ash, Elm, Maple and 
Sycamore, and also Larch) has always been found 
to be most satisfactory in mixed woods of broad- 
leaved trees, and especially when the chief species 
numerically is Beech, wnose thick fall of dead 
foliage rich in f>otash forms the finest wocxlland 
humus c»r leaf rnrmld. The advantages of nitx^ 
woods are— a thick crop well protecting the soil, 
the production of larger and nnei titiilM*r, dimi- 
nished danger of windfall, snowbieak, insects 
Slid diM*as€*s, easier natural regeneration, and 
easier intifKluction of clutnges effected by market 
demand, and gti«ter pictureMjucness and diver- 
sity in f(4iage tints; while the main objection 
is that tliey need more careful tending. T^e 
essential points to be olwerved in forming mixed 
W(ssls are : (I ) tliat the soil and situation should 
la* such HH will suit the kinds of trees intend^ 
to be mixed ; (2) that the niixetl cro|M should 
1j« such as can adequately protect the produc- 
tivity of the soil by guaiding it against loss of 
moisture through insolation and exliatisting 
winds, and against becoming overgrown with 
weeds through too open a leaf canopy overhead; 
and (3) that during all stages of growth each of 
the different s|>eeies intermixed sliould lie able 
Ui tiave suffif'ient individual growing-space to 


r pi-ovide for the pnqier expansion of its crow n 

situatioD are of a nature distinctly indicating of foliage and its root-system, and mr»re espe- 
oi» given species of tree as preferable to any dally when the several tr?ea are approachi^ 
other and moat likely to thrive in laige homo- their normal maturity. Tke old British system 
gen^s masses. It is nature's method in great of forming mixed woods geometrically accord- 
vujin foresta, where the different kinds of trees ing to a stencil-like ‘ planter's diagiam or in 
xaaallv occur either scattered more or less spo- alternate rows, Ac., is not a sound system to go 
waxsally, or else in large or small family groups, on, as it gives no exmaideration to change occur- 
where some fortuitous circumstances con- ring in the soil and the situation. These can 
the prodoction and distribution of only be properly taken into account when varia- 
power, endurance of shade, turns in the composition, depth, moisture, and 
pecu liarities in soil (especially as other physical properties of the soil are noticed 
pMwefcur^and situation have enabled and provuled for by judidoue admixture of the 
■pooo to beeonie more or leei dominaot various kinds of trees in^idually, or in ainall 
J *J*f*”5% au p p ae a eioi i of oilier patcbM or gronpe of varying aixe, according to 

Me to a iu ett their poeitkm the dreuniatuioea of ea^ case and Hie iral 
‘ the given eon- maiket lor timber of diffe r en t kinds. A regular 
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Mixing of Manures -^IfofauMen 


gnnrey of tho land to be planted should be 
made two or three veare before planting begins, 
so as to estimate the number or planto of each 
kind wanted and provide them from the nursery. 
The size of such groups may well vary from a 
small area up to many acres in extent, and the 
foliage effect of each mixed woods will at all 
seasons of the year be far more pleasing than 
can be produced by pure woods. [j. n.] 

Mixing of mnnumB^ See Masvrsb, 
Mixjtsa OF» 

MoIsmoM as it comes into use in agriculture 
is of two principal kinds’— cane-sugar molasses 
and beet-sugar molasses. In either case the 
molasses is Uie crude syrupy liquid remaining 
after the sugar is crystaJliz^ out of the concen- 
trated juice. According as the impurities in the 
juice are greater or less, so will there be more or 
less molasses obtained. For every ton of sugar 
uced thero are from 6 cwt. to 7 cwt of ino- 
B obtained. Cane-sugar molasses differs in 
several respects from beet molasses. The former 
is pleasant-smelling and free from any bitterness 
of taste, also being, as a rule, of lighter colour. 

It contains about 47 per cent of crystal lizable 
sugar (sucrose), 20 per cent of ‘invert* f non- 
crystal lizable) sugar, and comparatively little 
mineral matter, salts of the alkalis potash and 
soda being present in but small quantity. Beet- 
sugar molasses, on the other hand, is dark in 
colour, has a pungent odour, and an acrid taste. 
While containing m(»re actual sucrose than cane 
molasses, it has practically no ‘invert* (non- 
crystallizable) sugar, and further contains a 
high proportion of mineral matter, this latter 
being largely composed of saline bodies, salts of 
potad) and soda, which give to the molasses a 
laxative effect when fed freely to stock. 

The following comparative analyses show the 
composition of cane-sugar roolasm and beet- 
sugar molasses respectively: — 


Cane sugar 

Osne 

Molsssea 

... 48-0 . 

Beet 

Molasses. 

. OO'O 

Invert sugar 

... 180 . 

IT 

Extractive matters ... 

... 1-5 . 

16T 

Mineral matters (ash) 

... 1*4 

12-9 

Water .. ... 

... SIT , 

19-0 


mu 

ioo^ 


Oane molasses thus contains a considerable 
amount of ‘invert* sumsr, whereas beet mo- 
lasses has h^ly any. The beet molasses, how- 
ever, contains other bodies, such as raffinose 
and aspartic acid, and the proportion of salts 
in it is usually from 10 to 14 per cent, whereas 
cane molasses has little of these. The mineral 
matter, or ash, of beet molasses consists prin- 
cipally of carbonate of potash, carbonate of sod^ 
and chloride of potassium, with some sulphate 
of potash and a little lime. 

Molasses is much liked by stock, and is use- 
ful, not so much from its directly fattening 
quidities (though these are not to be passed 
over^ but because of its sweetness and the 
readiness with which, in consequence, it is taken 
by stock. In this respect cane molasses, though 
the dearer article, is decidedly superior to beet- 
sugar mo l a ss e s, and chiefly becaiM it does not 


possess the objectionable properties which beet 
molasses has, throimh the presence saline 
constituents in considerable amount The great 
spread of sugi^-beet cultivation on the Conti- 
nent is responsible for the putting on the market 
of large quantities of beet molaeses, and many 
have Been, in consequence, the endeavours to 
utilize this by-product of sugar manufacture 
for the purposes of cattle-feecung. 

The principal use of molasses, as such, on the 
farm is for the purpose of impaiting a relish to 
dry fodder such as straw chaff. It is found 
that if molasses be mixed with water and poured 
over chaff, cattle will take the latter far more 
readily; and in the case of hay that is not quite 
good, or of dry chaff of inferior quality, the 
addition of a little molasses will cause cattle 
to eat it up with apparent relisli. It is thus 
possible to utilize inferior material; and when 
store stock are kept and have to be carried on 
through the winter on an economical diet, tlie 
addition of a little molasses to their dry food 
will greatly assist in inducing them to take a 
good Bulk of comparatively poor food. Also, when 
roots are scarce, molasses will to some extent 
supply the want. A common practice is to chaff 
a quantity of straw, or of this and poor hay, and 
to pour over the heap, overnight, molasses diluted 
with altout an equal quantity of warm water. 
Tlie whole is mixed up, and the he^ turned over 
several times. The stiaw and chaff are softened 
in the process, a slight fermentation sets up 
just as is the case when pulped roots are mixed, 
overnight, with chaff, and the dry material is 
rendered more palatable and also more diges- 
tible. Similarly, when an animal is ‘off its f^’, 
the giving of a little molasses with its other 
food, or tlie employment of one of the many 
preparations purchasable, the base of which is 
molasses, will often induce a sickly or delicate 
animal to eat. This is the great use of molasses, 
and more important than its employment as a 
direct fattening material, though sugar, as is 
well known, is a distinctly fattening material. 

Ctuisidei'ed as a food, molasses has practically 
to be taken from the point of it being a mate- 
rial supplying soluble carbohydrates (sugarX 
the amounts of albuminoids and ash constitu- 
ents being negligible as regards food value. 
Molasses is largely incorporated in compound 
feeding cakes, and gives to them the sweetness 
of taste which they possess, sillying thereby 
the place of locust-bm meal, when bset-sugitf 
molasses has been used in these cakes it is 
generally seen in the dark colour which such 
cakes p o sse s s, cane-sugar molasses imparting 
a much lighter colour to the cake or meal used. 

Of late years a great variety of foods has 
been brouffht on the market, the object of one 
and all alike be^ to utilise the surplus stock 
of molasses by incorporating it with some ab- 
sorbent matenal that will hold the molassdl 
well Of these the best known are ‘Molassine 
Meal’ and * Molaacuit*. The former oonsiats of 
beet-sugar molasses absorbed in the fine dust ob- 
tained nrom the preparation of peat-moss litter; 
and, unsavoury though it woula seem, and pun* 
gent thouffh it amdlsi and though d^bts may 
mirly be thrown on the advisMilify of ueiiif 




•odi ft BMltriil a* plat mom at a ^food’ for 
•to^ then can be no oneetkm ae to the avidi^ 
wiUi whldi it li taken oy etoek of all kinda It 
haa its mgin fhnn the beet-sugar districts in 
the north of Germany, but is now made in this 
oountij as well It is a black-looking material, 
capable of ready distribution over other food, 
and, as sold, generally contains about 35 or 36 
per cent of sugar. Tne other material, * Molas- 
cuit', is a cane-sugar-molasses preparation, the 
absorbent substance being the pitii of the sugar 
cana The residue left from the cane when the 
juice has been pi^essed out is termed *megass', 
and was formerly used for fuel. Now, however, 
the inner poriion, or pith, is removed, and onJv 
the stalk burnt. The pith is dried and ground, 
and then used for soaking up the molasses. It 
is reckoned to take up about four times its own 
weight of molasses, and the prepared food * Mo- 
lascuit’ generally conUins, when put on sale, 
20 per cent of the fine pith and HO per cent 
of molasses. It is sold on a basts of containing 
60 per cent of sugar. The preparation of this 
material has been veiy advantageous to the 
West Indian sugar-cane planter, who is able 
n»»w to use up, by this means, the two waste 
products he has at hand, viz. the molasses and 
the expressed cane. It is maintained in regard 
to * Molassine Meal ’ that the humous matter of 
the )ieat neutralizes the alkaline properties of 
the saline matters contained in tne beet mo- 
lasses, and so counteracts the tendency which 
these salts would have to produce *scounng'. 
On the other hand, as regards ^Molascuit, it is 
pointed out that the molasses used, Wing from 
cane sugar, is superior, and not open to the 
objections that could be urged a^inst beet 
molasses, while it is also maintains tliat the 
pith or 'roegass* is itself digestible to the extent 
of 75 per cent, and thus makes a better feeding 
ingreaient The truth would seem to He in the 
fact of both of the materials— peat moss and 
sugar-cane pith— being useful mainly because 
of their powers of taking up the moUsses and 
holding It in convenient form, rather than be- 
cause of any intrinsic feeding values they pos- 
sees. The following are comparative analyses 
of good samples of tne two preparations: — 



Molsaeloe 

Meal. 

Motaeculi. 

Water 

. 3437 . 

. 1676 

Oil 

•78 . 

68 

* Nitrofenoui matten 

. 8-25 . 

2-26 

Sugar 

36*44 . 

50’fi8 

Ihgeatible fibre, Jka 

1604 

. 17*69 

Woodj fibfe 

6*63 

6*80 

Miiieral matter (ash) 

. . 7*64 . 

660 


10060 

ioouo 

^Ceatriaing nitrogen . 

... 1*32 . 

*36 


^ ihmt analyaes it should be pointed out that 
the nitiugenons matters, not being true albnmi- 
aoida, can be cofundered of but little feeding 
wue; mre especially is this the case with the 
'Molaasiiie Melu*, the nitrogen being derived 
alnMist entirely the decomposed vegetable 
compnsiag Uw peat wilarly, the oil 
le^bQt li^ account, and the pnctii^ value 
mgm upon the quuiti^ of sugar taken np. 


The difUoulty previoiuoly experieneed in the 
tttiliiation of mofaaies was the need of a rea^ 
meant of tranmrting it If aent over by itself 
it had to be snipped in tins or in close-fitting 
esses, and when brought on the farm was not 
capable of being oonveniently distributed. The 
plan of obtaining it in a solid form and as a 
powdery material, capable of being packed in 
sacks and of being eawy stored on tne farm and 
dealt out to stock in handfuls as required, had 
veiy material advantagm A further impetus 
to the sale was given oy the abolition of the 
import duty of £l per ton levied on niolassee 
when brought to this country. This relief was 
given subject to the j>ro vision that tlie molasses 
w used as cattle fooa only. 

. Tlie great desideratum in the preparation of 
these and similar materials is that tney be ob- 
I tained in a condition in which, without being 
liable to ‘heat’ in transit, they shall be sufii- 
ciently powdery and free from ‘over-stickiness' 
to allow of their ready distribution over other 
food. A handful thrown over dry food will 
often cause the latter to be more freely taken. 
Cattle and horses are the stock to which these 
foods are principally given, though it is alleged 
that sheep and even pigs will take them welE 
In addition to the foregoing there are several 
other preparations of niolass^ some of them 
of beet-sugar and some of cane-sugar molassea 
In these, meals of various kinds and different 
refuse materials are utilized as absorbent lH>dtes. 
Among such materials are the following: maize 
meal, rice meal, nee husk, earthnut meal, 
chopped lucerne hay, dried beetroot pulp, bran, 
dried grains, malt culms. [i. a. v.] 

Mola {Talpa mropoedy, a widely distributed 
old-world insectivore, ranging from Scotland to 
Japan. It does not occur in Ireland, however, 
nor in the Hebrides Among its structural 
peculiarities we may note the following: the 
n»re feet are turned outwards, Ijear strong nail- 
like claws, and have an extra ‘sickle brme' on 
the inner side; the short velvety fur has its hairs 
set vertically, not turned backwards ; the eyes 
are very small, half-hidden by the fur, and have 
an imperfectly finished lens and somewhat 
degenerate optic nerves; the snout is pointed, 
mobile, with a bone at the tip; the tail ts i^ort, 
the external ears are absent, there are forty-four 
(in the adult forty) shi^ teeth. The usual 
length of head and body is 5| in., the tail If in. 
more. Colour varieties are not uncommon, in- 
cluding albinos. Although the eye cannot fomi 
more Uian a blurred image (if one may argue 
from tbe state of the leas), moles bite quite 
deftly at a dangled worm. The senses of smell 
and hearing are very acute. 

As to habits, tbe mole is capable of swift 
movement underground; and this is of course 
correlated with the fact that the body offers a 
minimum of friction, and that the fore limb and 
the pectoral girdle are most effectively a^pted 
for burrowing. It is a very active animal and 
requires large and regular supplies of ear^« 
worms, slogs, and insect larvm. The runs or , 
undergrouM gallem round its habita^on or * 
iiesting-plaoe fiMulltate ita bunting, but thsli,'^^ 
symmetiy baa been greatly exaggmted. 
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winter the molSi which doec not hibomnto* gOM 
litr down after earthwomuL and it muit 1 m noted 
that it can work backwaroB and forwardi with* 
out throwing up a molehill Bitzema-Bos ^ 
porta finding winter atores of earthworms, which 
the mole had decapitated so that they lay inert 
and yet fresh! Moles seem to require to drink 
frequently, and often make passages to water- 
pools ill the vicinity of their fortress. They 
^ swim very effectively, 

Males are said to be more numerous than 
females, and the de^rate combats of males are 
thus intelligible. They pair early in the year 
^usually in March); a dry nest of leaves and 
nbres is made (often along with others) beneath 
a large molehill ; after a gestation of uncertain I 
length (one to two months), four or five young 
are bom — naked and blind. Most littei's are 
found in hlay. The young are able to follow 
their parents and their trade in about five 
weeks. 

As to the pros and cons of destroying moles, 
it will be admitted that they are out of place on 
a croquet green or a lawn, not to speak of a golf 
course; it must also be admitted that their hills 
are apt to b|>oi1 the reaping machine, and that 
their holes may be pitfalls for horsea It is a 
pity, however, to make such a mountain of a 
molehill that attention is diverted from the fact 
that moles kill enormous 001111)01*8 of injurious 
grubs and sluga Their natural enemies are 
weasels, owls, and buzzards, and if these were 
left alone the moles might be left alone too. For 
useful as earthworms are, there are plenty to 
spare. In making a hillock the mole pushes up 
tne earth with its nose, and this usually means 
that the mole is feeding. There are many well- 
known facts in I’egara to moles that have not 
been quite clearly interpi’eted, e,//, why a tap on 
the snout should kill them, and why they should 
decompose so very quickly. [j. a. t.] 

Molks in Kuii 8 KKiKs.-l-The Mole (Talpa eu- 
rttpoBo) is a very useful little animal in nurseries, 

M it helps to keep down vermin (mice and voles, 
insects and grubs, or snails), and is seldom to 
be found where these ai'e not in the soil. It 
quickly increases in numbers by producing young 
broods of three to five twice a year (Alay and 
Aujpist), and sliould be protected as a bene^tor, 
and not destroyed as if an enemy. [j. n.] 
Mol#*OAtOhlng^. — ^The Common Mole is 
seldom seen above the ground, though the extra- 
ordinary amount of dimiage that it does through 
its upheaval of the soil during its subterranean 
wanderings in search of food, is a fact well known 
to almost every farmer and horticulturist. Acres 
of seedling cereals ai*e not uncommonly ruined 
in localities where moles are prevalent, which is 
particulaily the case in cerUin fen lands. If 
a mole is placed upon the surface of the ground 
it will begin to work into the ground with its 
snout and feet almost instantaneously, and it is 
wonderful how quicklv it will bury itself and 
form a network of underground tunnels. The 
snout, the closely-set velvety fur, the tiny eyes, 
and the feet are all specially modified for an 
underground existence; whilst the Star- nosed 
Mole Wmdj^ura eriaUUa) of North America has 
an adaitlonal advantage lor digging in the peou- 


liarityof 

a number of sensilivi prqjeetions. 

The nK>l 6 % greatest onemiei are man and inun- 
datioiis, more especially the latte^thiough which 
hum numbers often perish, hooding of the 
land where moles are prevalent constitutes one 
of the most effective means of keepiDg these 
pests in check, otherwise their fecundity would 
often lead to more serious trouble. A loose 
I friable soil is one best adapted to the workings 
of a mole, and in such it usually finds the most 
worms, insects, and grubs, upon which it chiefiy 
livea 

Moles are usually most active just before it 
begins to ruin, ana throw up hillocks at this 
time, also before a thaw in winter. During the 
dij weather the mole burrows deeper into the 
soil in search of its prey. Pairing takes place 
in the spring, and the female has usually four 
or five young at a birth, succouring them for 
five or six weeks. The mole reaches maturity 
when it is about sixteen weeks old. 

The ‘ reti*eat * or ‘ fortress’ of the mole is usually 
beneath the roots of a tree, hedge, or wall, and 
I the female lines her nest with gia^ dried leaves, 
&C. In the centime of the hillock is the nest, and 
from this tunnels radiate in all directiona The 
infier circle has several openings into an outer 
circle, and this into another circular passage, from 
which outer roads (tunnels) radiate in innumer- 
able directiona The roof and the tunnels are 
all beaten closely so as to be firm, they thus help 
to keep the fortress dry within. The nest is at 
a higher level than the runs, so that this facili- 
tates dryness of it, whilst the latter also assists 
in diainage of the abode. 

The rome-catcher is an indispensable meml)er 
of the community in those localities notorious 
for the presence of moles, and it is the most 
economical plan to employ such whenever these 
pests become troublesoma The baiting, setting, 
and collection of the spring traps demands con- 
stant attention, otherwise repn^uction will ex- 
ceed that of destruction, consequently no per- 
manent good results. Good spring mole tiaps 
—the japanned ones being prefexMle— can be 
obtained from any ironmon^r's for about 6s. 6cL 
or 6 <. 6 <f. per dozen; and if tne moles are numer- 
ous, at least half a gross of these tiaps should 
be purchased, and set in the tracks of the most 
recent runs. 

In setting the traps, the latter should be sunk 
well into the newly-made burrows just before 
rain, say in the evenin^and then visited on 
tlie following evening, jlie trapped moles are 
removed ana the spnug traps re-set, particular 
notice being taken of fresli upheavala Moles 
may sometimes be dug out witn a spade; but as 
their sense of hearing is very acute, the spade 
has to be wielded veiy dexterously at the seat 
of fresh boring. Some mole-catchers ai^ very 
clever in the ewstruotion of mole^ and the 1;^ 
muneration to sudi afibrds a oontributory means 
of livelihood, supplemented as a mle by that of 
rat-oatcher, wamnsr, &e., or soma othUr minor 
form of rural ooeupsition. [r. t. b.] 

Moto €>riokm(OfyUMi gr yffoU UjM X thong^bi 
mostly osmivoroiis, dsstrojs seedli^ in nur- 
asriss when mskiiig its finger-broad rwaa, as it 
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aril 

briWy*um«edAML^ SSte * JSt ahaold 
himtad up ia M»y n 
ptle-yellow eggs, gmcnUj ftw 8 or 4 to 
9or 10 in. deep, nnd thui prevent faEtohmg <mt 
in July. Or petroleum and then water can be 
poum into tM air-holes made in their runs; 
^en touched by the oiL the crickets come to 
the surface and can then be caught and killed. 


idol# Drain. See Moli Plough 
Deaihaob. 


[J.K.1 
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Mol# Plou|i:h.— Mole ploughs are used to 
form channels in the subsou to drain the land. 
The channels are formed by a mole or steel cone 
carried on a coulter attached to a stout wheeled 
frame, and which is sunk into the ground to 
the desired depth and tlien drawn through the 
soil, leaving an open track below gtound. It 
is obvious that stiff clay soils respond best to 
this treatment, as there is less likelihood of the 
soil falling into the channel and blocking the 
water. On such soils valuable work is done at 
comparatively small cost When ftrst used the 
plough was drawn by homes direct, or by a 
windlaas, but steam traction is almost always 
employed now. The plough fianie is mounted 
on high hind wheels ana low front wheels, 
and the mole is rigidly suspended from a stout 
b^ni, means lieing provided for regulating the 
depth of the bore at'Cfirding to suiiace inequal* 
ities, BO as to keep the channel from undulating. 
Land lying on a fair incline is best adapted to 
this fonu of draining, as the rapid flow ot water 
tends to keep the channel open. The work is 
most conveniently done when the subsoil is soft 
from the presence of moisture. [w. j. m.] 
Molinla IS the name for a genus of grasses j 
of which one species is common, namely Molima 
caendea^ known popularly as Purple Molinia, 
Blue Moot Grass, and Flying Bent This species 
IS common on moors where the land is moist 
rather than wet, preferably on clays, loams, and 
peat, often forming the bulk of the herbage. Its 
common associates are the Sedges, for example 
the Pink'leaved Sedge {Cartx panioea); also 
Brown Bent Grass Q^gro»ti» canina\ Quaking 
Grass, Purging Flax, Tormen til; and insectivoi> 
ous plants such aa Sundew (Drosera) and Butter- 
wort (PinguicuU). The Molinia forms tufts of 
herba^ i^ich is bad and unhealthy for stock. 
There is little nutriment in the accessible parts, 
for it is the habit of this plant to store its food- 
•tuffs in aa underground swollen intemode. 
Ae herbage cannot be healthy, for it ia usually 
infested by parasitic fungi, suiw as rusts, devel- 
from ^res {aeiMotporei) produced on 
wduds, Besidea, the storing underground base 
Of the shoot is cih»n quite full of maggots; aad 
the ear itself often lalla a prey, sometimes to 
ueB^ fungus {Till 0 tia\ and sometimes to the 
«fot tungm (CWmm). The herbage of Mo- 
hnia is easily reeng ni sed the bluiih oobor, 
^ ooating of wax, by the baMd 

pwtto of Um leaf-bU3e becoming narrower 
the fheath, hy the presence of a tnft 
» membimiioQa Itgole, and by 
dmiaefeenslio awelliiqi towards the nnder- 



Pisrple MoUdIs {Mdinia crnnOta) 



A, Ssr S, Bplkelet iMfore flowering, magnified 1 
eUIk of ear , 2, erect branch from main axle , 8, aftlkeleta 
In flower, 4, eUlk of aplkelet; 5, lower glume, 0, upper 
glume; 7, lower pale for flrat flower; 8, upper pale for 
Brat flower, 9, lower pale for lecond flower, o, Under* 
ground parte. 1, cord roote , S, etorlng Intemode at base 
of straw , 8, itoilng loteroode reniaiulng from pmvloue 
rear, 4, abort Intemode a* at base of straw from which 
the learee bare been remored ,* 6, base of straw; 0, buds 
for making new eboote b, Tranereree aeotlon of leaf, 
magnified a (upper surface), the cells which act aatalngM 
for opening and closing the blade : tbe circles within the 
blade r e pr esent the raacular Imodlee, the aocompanytog 
dark portiom represent the flbrcrie skoktoo. 


erect, snd from 1 to 4 ft. high sccording to ths 
suitability of the enyironment Tbe straw is a 
slender wiry cylinder with no knots, since tbe 
three leaves which it bears all originate quite 
close together at the veij base. On account of 
the finenees, wirinees, and abeence of knota, these 
straws are cut and made into bondles, sold for 
cleaning oot pipe stems. According to Stabler, 
Uie st r a w forms excellent litter, and in Switcer- 
land the glass is sometimes speoiaUy cultivated 
for this pnrpossL The base of the ripe straw 
behaves tn a veij peculiar manner; instead of 
becoming firm and hard, it softeiis and decons- 
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Moaday Momiag I^aeaae—Mont d'Or Cheese 


po§e» Ju§t Bbove the point where the leevee Are 
fnaerted, to tJiAt the nrtt breath of wind carriee 
it twty, UltimAteJy the ttrawi may aocumu 
late in open drains and completely choke them 
Thispeculiarity has given rise to the name Fly- 
ing^nt 

The ear is a close panicle with the branches 
from the main axis standing erect, and bearing 
spikelets with usually two or three flowers, each 
enveloped in a purplish husk of pales. 

If we would reauce the produce of Molinia, 
it is advisable to improve the drainage so as to 
render the environment less suitable; dressings 
of phosphate and kainit should also be applied to 
favour the growth of leguminous herbage, and 
of nitrogenous manures to favour the growth 
of more valuable grassea Early cutting too, be- 
fore the underground storing internees have 
obtained their nil! charge of food, acts very un- 
favourably, since the buds for forming the new 
shoots ai*e dependent upon these stores ^r further 
development. [a. k. 

* Monday Mornlnp^ DImom.* Inis 
is the popular designation for lymphangitis. 
See the article under that heading. 

Mong^rolOff the hybrid progeny of two differ- 
ent varieties of the same speciea The term is 
oldfashioned and of little use; it dates from the 
time when there was a widespread belief in 
the absolute distinctness of species and varieties, 
when much was made of the fact that crosses 
between species are usually sterile, whereas 
crosses between varieties are usually fertile. It 
is now I'ecognized that the difference between 
species and varieties is relative not absolute, of 
degree and not of kind, for varieties are possible 
species in tlio making. Moreover, as Darwin 
pointed out, there ai'e mongrels (crosses of pane- 
ties) that are sterile, ana hybrids (crosses of 
epeoies) that are fertile. Sometimes the word 
* mongi'el ’ is used simply to designate the pro- 
geny of a puro-bred animal with another ox no 
pedigree. See Brkrd, Hybrid, Spsoiks. 

[j. A. T.] 

Monkdy Nut. The popular name for the 
fruit of the Earthnut or reanut, a leguminous 
plant of the Tix)pic8. See Earthnut. 

Monkdy-puBBid TrM. An evergreen 
tree with hal'd sharp-pointed leaves, also aslled 
the Chile Pine. See Araucaria. 

Monkshood. This poisonous plant is de- 
scribed under its botanical designation Aoonitx. 

MonoooroomonM smlllnaiaf a minute 
protozoan animal, one of the Infusoria or Tailed 
Protozoa, which occurs in the white diphtheritic 
growths in fowls’ moutha The affection caused 
by the micro-organisms is distinguished from 
true diphtheritic roup by the exudate being only 

C slightlv attached to tne mucous membrane. The 
they play in the economy of sudi diseases 
yet to be traced. [r. v. t.] 

Monpmorium pharaonis (the Small 
Bed House Ant). — ^This minute red ant invades 
houses in the south-east of England and in Lon- 
don. It is very abundant where it eocurs, and 
so causes much annoyance by seeking out imns, 
sweets, and all sugary stores, and spoiling them. 
The wingless wo&er is the caste usually seen; 
it is reddish -yellow in colour, less than ^ in. 


^ long. The abdomen it smooth and thiny, bat 
the rest of the body it dull It fonnt its nests 
in dwelling-houses, being a purely household 
insect It is an introduced or foreign ant which 
is, unfortunately, spreading. When once thev 
take up their abode in a house it is difficult 
to get rid of them. All we can do is to trace 
them to their nest in some wall, floor, eave, or 
crevice, and fumigate them with sulphur through 
the entrance hole several times. [f. v. t.J 
Mont efOr Ohoooo.-The Mont d’Or is 
now very extensively made throughout France, 
although formerly its manufacture was confined 
to a district near Lyona Originally it was the 
product of the milk of the goat, but now it is 
made from the milk of the cow. The Mont dOr 
is a small, soft cheese, with a yellow crust and 
a creamy interior, and having a flavour which 
is highly relished by large numbers of French 
people. It is, unlixe many varieties of soft 
cheese, quickly ripened, taking about a week in 
summer, and sligntly moro in colder weather. 
It is not only made from puro milk, but from 
the mixed milk of morning and evening, the 
former having been depriv^ of its cream. In 
this case the rennet is added to the milk at a 
temperature of 90° F., but where made from 
new milk, 85° F. is adopted. The curd is readv 
in from two to two ana a half hours, the vessels 
in which the milk is placed holding about 6 qt. 
each, a fact which should l)e remembered, inas- 
much as the smaller the quantity of milk the 
greater the need of control of temperature. In 
some cases modern jacketed vessels are used, 
BO that the whev can be drawn of! — as in the 
case of the Cheddar cheese, for example — after 
cutting, which is perfonned with a wooden knife. 
When cut, the curd is left for a while to drain, 
the whey being removed either by dipping or 
by a tap benea^. When sufficiently firm it re- 
mains at the bottom of the vat, from which it 
is removed and placed in the moulds, which are 
circular, about 5 in. in diameter by 34 in. high. 
The cuni while in the moulds is lightly pressed, 
a weight being placed upon a disk of wood, or fol- 
lower, for the purpose. While still in the moulds 
the cheese is turned about eveiT two and a half 
hours. At the end of twelve hours they go to 
the draining slielf, where they are turned again 
until ready for the drying room. The apart- 
ments in which the setting of the milk and the 
drainage of the curd is performed should be 
about o7° F. When removed to the drying room, 
or sfalotr, the cheeses are taken from the moulds 
and plaoM upon dry dean straw, sometimes upon 
what the Flwch term dates, which will carry 
several cheeses, and which are made of willow 
and straw-coveied. Here they are agiw turned 
from time to time, the intervals being about 
three houra Each time turning takes place 
they are rubbed with a solution of seamlt, while 
the colour of the crust gradually changes A 
Mont d'Or dieese weighs about 5 oa, but mteh 
depends upon the quality of the milk; the largmr 
theperoHitaffeof fit thegreater the weight, owing 
as much to Uie retention of a huger quanti^ of 
water as to the increase in the wei^t of ciud. 
In the prooM of draining, each mould is kept 
apart from its neighbour on shelves ediich are 
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riUbt^ilopiiv from one end to Tlieee 

ere grooved, to that the whej ae it leaves 
tbe card passes to the lower end and drips into 
a vessel placed to catch it. The width of the 
shelves is about 00 in., 6ve shelves beinn usually 
pieced together, one above the other. [J. lo.] 

Moon MincInooOf a disease of the eye, 
due to some hereditaiy constitutional predis- 
position and not the bad atmosphere of ill- 
ventilated stablea See BtiNDVisa. [h. l.] 

Mooro» Sir Jonas, F.RA, Mathema- 
tician and Surveyor-General of His Majesty’s 
Ordnance, was born at Whittle, in Lancmire, 
in the year 1617. His chief agricultural works 
are: History or Narrative of the Great Level 
of the Fens called the Bedford Level — in which 
he describes its draining and surveying— and 
England's Interest; or, The Gentleman and 
Fanner’s Friend. In this Utter work he ad- 
vocates the planting of the vast areas of waste 
land in the country with fruit trees foi the pro- 
duction of cider and peirv. He exnatUtes at 
length on the profits to fie realisea from the 
establishing of an industry founded on the 
manufacture of such wholesome, home-made 
drinks, which he maintains are eoual to the 
best wines of France and Spain. Much of this 
book is occupied with a description of the best 
methods of raising fruit trees, brewing malt 
licfuors, breeding horses, bee culture, and the 
raising of carp in fisl^nds. He died suddenly 
at Gc^lming in 16^9, and was buried with 
great pomp in the Tower (Chapel, [a. h. l.] 

Moin^ III, the common name for Bed Water, 
which see. 

Mooftantf FUtntiriif may vary greatly 
according to the character of the soil When 
the area to lie pUnted is a heathery waste or 
poor hill pasture, as in nuiny parts of the Koot- 
tish Highlands and of IreUno, it may often be 
dry enough to be plantable without requiring 
to be first of all drained; but wherever the 
moorland is wet and boggy through resting on 
an impervious subsoil ofstifif cUy or moor pan 
it must be thoroughly drained and reclaimed 
More it can be expected to grow profitable 
Umber cropa On cold soil of this latter class 
in its unreclaimed state, only Soots Pine and 
broad-leaved softwoods will grow, though never 
forming profitable crops. If the drier moors, 
mostly serving as rough pasture, are planted, 
i^eiy strong growth of rank grass and weeds 
>pHi^ op as soon as ^ sheep are taken ofl^ 



one-third deeper than finalijr intended to be^ in 
order to allow for the eubsidenoe of the moor 
in drying. In Britain and Ireland on moor- 
lands of any kind notching has usually been 
the only method of planting; but though cer- 
tainly the oheapmt, it is only suitable for a 
light class of soil, as otheiwise the roots oi 
the young plants get bent and twisted, and 
the plants themselves seem to become far leas 
capable of resisting late frosts, fungous diseasesL 
&C. On stiff soil the use of ball-plants raised 
with a circular spade might be feasible if the 
nursery can be located near the planting area. 
For mountain and moorland planting the crope 
most likely to be profitable are coiiifors— Larch 
on well-drained limd, Douglas Fir in dry and 
sheltered plac^ Silver Fir on fresh soil, and 
Hedwood (Tk^;u ffiaantea ) and Spruce on moister 
ground. Black Poplar, White Willow, and Alder 
on wet, but not stagnant parts. Where re- 
claimed niofwland gives a sandy soil, most of 
the soft woods and conifers grow well, and some- 
times also Oak and Ash. For both mountain 
and moorland planting it is important that the 
plants used should be thorougiily aoclimatiM 
before' being planted out, otherwise they are apt 
to be badly damaged by late froet and fungous 
diseases. If seedlings and transplants are not 
obtainable from a home nurse^, then one- or 
two-year-old seedlings should ne got and put 
into nursery lines for at least one year, in order 
to acclimatize them to a certain extent The 
cost of mountaifi and moorland planting may 
vanr greatly according to amount of draining 
and soil -preparation required, the size of plants 
used and tbe method of planting, the amount 
of lieating up and cleaning required, so that 
it may range from about £Z to over £S an aeva, 
according to local conditions [j. v.1 

Moor Mot QrmWi See art Nardds 
Mooro.— Under the term * moors' may bs 
included (1) those parts of the country which 
are uncultivated and unfit for cultivation owing 
to their billy and nigged character — and vsiy 
often the ungenial nature of tbe climate adds to 
the undesirableness of even attempting tillage; 
and (2) those parts of the country, mcluding 
bogs and mosses, which lie uncultivated owing 
to their natural poverty or wetness The hilly 
and rugged tracts that lie uncultivated are 
used for the grazing of slieep and cattle of the 
hardier breeds, and for deer forests and grouse 
moors Little can be done for tbe direct im- 
provement of hilly and rocky moors By fenc- 
ing, drainiag, and the provjson of shelters they 
are eertaUily made more valuable for sheep-nina, 
but attempt! at manuring have not usually 
proved very profitabls The persistent cutting of 
brackens and the jodieioos burning of hestW 
also make moors better feeding grounds for 
sheep and gams Fencing and draining have 
been undertaken to a ve^ great extent on 
many moors in southern Britoin, but in the 
Highlands of Scotland there are etill vast tracts 
unenclosed. Most farms, however, have outside 
ihelters of one kind or another provided. In 
the abeence of natnral coppices, dumps or bdU 
oi trees are often planted. Them, which should 
be at parts of the sheepwalk near good rough 
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fMtange which will not be eacily covered by 
•new, act •• windtoeks, end allow tlM i^e^ 
te grase in comparative comfort even in timee 
aevere storm. In laying off a new plantation 
or in building a ‘stelr (see art. StbllX regpd 
must be had to the direction of the prevailing 
wind of the district. 

Moorland which is low-lying and moderately 
level, but which lias been left uncultivated 
owing to its natural poverty or wetness, has 
been the subject of many experiments with a 
view to its improvement. Not a little has been 
done by way of reclamation, and it is undoubted 
that drainage does much to render wet and sour I 
tracts fit for the plough. It is on record tliat 
l^rd Kaiiies (see art. Kames) made an interest- 
itug and successful experiment on the estate of 
Blair Drummond by removing and carrying 
o^ by means of the river, successive layers of 
peaty matter, leaving a rich alluvial soil. *An 
extensive tract of country whei*e formerly only 
a few snipe and muirfowl could find subsistence, 
was converted as if by magic into a rich and 
fertile carse worth £3 to £b per acre.’ 

The value of moors for giazing and sportuig 
purposes depends much on their IcK'ality, their 
exposure, their liability to storm or the reverse. 
On the Highlands of Scotland not a few land- 
owners have found it profitable to clear off sheep 
and allow deer to have undisturlsid possession, 
and there has been a considerable demand by 
wealthy men — English and American — for 
grouse moors and deer forests in the north. 

Moorland farms used for the grazing of sheep 
vary greatly in value. In Lanarkshire, for ex- 
ample, many moors have a very considerable 
value, carrying a comparatively large stock of 
sheep in proportion to their extent, and raising 
a gu^ article. In many Highland districts, on 
the other hand, it may take five or more acres 
for each sheep giwased, and even with this al- 
lowance a poon^r animal may be produced. In 
some localities the I'ent per sheep grazed^ runs 
from U. fid. to 3i.; in others it is as high as 
7a fid. to 10a The difference in the rent is ac- 
oounted for, not only by the bigger and more 
saleable sheep that are reared, but W the ex- 
pense many farmers — especially in the Highlands 
— incur in wintering away a great proportion 
of their young sheep, and also by the excessive 
losses which are almost every year sustained in 
many stormy and exposed duitricta. [w. &] 
MoOMi See Elk. 

ifiorblliM OattIWy the black-and-white 

eattle of Brittany. See Brittant Cattul 
M orlftda oltrlflalla, Lma.. nat orcL 
Ribiacefc— -the Indian ‘mulberry* or Togari 
— Some few years s^ the oultivatioii el 
thus tree, in the form of a bush, was an impor- 
tant braimh of amenlture and an exceptionally 
pv^table one. It was grown on account of its 
roots, from which a rich red dye, known as al, 
was piepared. Within the past few years the 
traffic in that ur^uct has h&ta entirmy ruined 
through the faDricaUoii of the ooal-tarayei,aBd 
acoordingly the oultivatioii of Morinda in India, 
Iffi* that the lladdar of Eurc^ hoo been 
OMticoly abaadoiiodL One of the moet intereot- 
leitawi el Morinda prodnotioa wan the 


circumstaiioe thiit^ through meelal ifilsrllrtii and 
adantatioiL a SDeolll itTM*k nmd IwMm 
•0 wat a tree SO to 60 ft in kei|^ had beca 
made to flower and produce fertile eeed within 
two years, and as a bush hardly 2 ft in heif^t 
A widespread opinioa prevails in India 
textiles dyed with al are protected agamst the 
depredations of white ants. ^o. w.] 

mortiSaffai — ^A mortgage is a sectinfy upon 
land for payment of money ^vanced with inter- 
est In form it is an absolute conveyance of 
the land, subject to an agreement for reconvey- 
ance on payment of the sum advanced on or 
before a certain date with interest and it also 
usually contains a covenant by the borrower 
for repayment of the capital sum and interest 
Tlie person who borrows the money and conveys 
the land is called the mortgagor ; the person 
who lends the money and to whom the land 
is conveyed is called the mortmigee. The right 
of the mortgagor to redeem his estate on pay- 
ment of all principal, interest And costs to the 
mortgagee, subsists even after the date named 
in the mortgage deed for payment, and is called 
his ‘ equity of redemption If tlie mortgagee 
desires to enforce his security be may do so by 
obtaining a judgment for foreclosure in defaidt 
of payment by the mortgagor, the result of 
which, when made absolute, will be that the 
equity of redemption will be foreclosed, and 
the mort^gee will be allowed to retain the 
moitgaged pi'operty as his own. He has alee 
a power of sale of the property, in default of 
payment after three montlis’ notice in writing 
calling in the mortgage money, or if interest 
is two months in arrear. The proceeds of sale, 
after payment of the principal, interest, and 
costs, are payable to the mortgagor. The mort- 
gagee may also without any legal proceeding 
enter into poaseraion of the property; but if he 
does ST), the equity of redemption will still sub- 
sist until bari^ by lapse of time, and he must 
account for all the rents and profits received by 
Inm to the mortgagor, who is entitled to tha 
Isilance after ])ayment of the mortgage debt^ 
interest, and costa. [a. j. b.] 

Wort lsn ur, JoHn, FJHA (lfi5fi>173fifX 
a talented writer whose name is worthily in- 
scribed on the roll of famous agricultural wxusia. 
His memory will ever be kept fi^n by a single 
work of great entitled The Whole Axi 

of Husbandry, or The Way of Managing and 
Improving Land. In this book be lasee^ 
porated an nooount of the best practices in 
ancient and modem agriculture, to whidk he 
added his own experiences won from foreign 
travel and baaed on the ranilts of experimeate 
carried out en his estate in Eaeex. ConsideRng 
the date of publication n707X Ike airangansent 
and subject-matter ef work are atrangdy 
nmdem in their tone and furactical in tkeir aina 
The eoope ol the book ia very wida TbedMier 
disooureeB on the endoeiag of land, diUtog^ 
hedging, and draining; the management cl paa- 
tore and rosndcwr land, haymaking, and granmg; 
the etmcture ef toils, the weed plants dagae- 
tsrktie of each lypa, aad the crops bsrt adapted 
for the varying o ondi tioa a Tlw enkniai ena- 
teaM in di fi tm al ewaitriee aia intelligfwiHir dlh* 
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, mi ftHSMlt MofiMtioii k ^:hnftn oon- 

Mrainjir^ pmeticM 9t liwitig, chalking, marl- 
ing, aM thd afiplkation of aevcral manures. 
HopottRvre k treated m a eatkfactory manner. 
Several chapters of the book are devoted to the 
Hve stock of the farm, the systematic treatment 
of which won the admiration of Donaldson, who 
said of the liook that it marked a great advance 
in the progress of agricultural literature from 
preceding au thorn Fishponds, orchards, the 

culture of silkworms, and the making of cider 
are all dkcussed in the pages of this remarkable 
work. The C/Ountryman’s Kalendar, added as I 
an appendix, might well appear in any modern I 
work. So much favour aid Mortimer’s work 
Ibid among agriculturists that it was translated I 
mio Swedish by Serenius in 1727. [a. H. L.1 

M#rtOfit John Otialm«r«p a notable 
agricultural writer in the latter half of the 19th 
century. Horn in 1821, he was the son of John 
Morton, agent for over fifty ycuirs to the Earls 
of Ducie upon their Gloucestershire estate, and 
author of a book on Soils. His mot tier was the 
sister of Ik*. Thomas (lialniers, the celebratcHl 
divine. Mr. J. MorUm was educated at 
Men'Iiiston Castle School, Edinburgh, of which 
his uncle, Cliarles Chalmeni, was headmaster. 
Afterwards be attended some <»f the Cniveiwity 
€ksses ,aiid distinguished himself in mathematic's. 
Among the clasiiMi wm one for agt icultural stu- 
dents, held by Frofessor I>»w. Hut liefore he 
was nineteen \earM old he was suminoiK«d home 
to assist bis father in managing the Whitfield 
Model Farm, just started near Toi'tworth. There 
he gamed an insight into the liest Ktigltsh and 
Scottish farm practices. In 1844 he was chosen 
to edit the Afpicultural Gaxette, w'hich was 
'puhlished in conjunction with the (iardenert’ 
Chronteie, but afterwards brought out inde- 
pendently. Mr. Morton was the first editor, 
mad 1300 cfmsecutive weekly mini tiers were 
brought out under his supervision without a 
break, until his sudden death in 1888 put an 
end to his valuable work. He edited the (Jyclo- 
piedia of Agriculture known by his name, com- 

C etod in two volumes in 185ft, and for a time 
I |N«ctically edited the Journal of the Boyal 
Agricultural Society. For a great many years 
be acted as inspector under the Lend umimts- 
Moaers, and he served for six years as one of the 
three members of the Royal Commission on the 
Frfl utioa of Rivera. Mr. Morton was a man of 
gi^ eneiw, ability, and kindness, highly re- 
spected and beloved by a laige circle of friends. 

{w. a. al 

, ■ Moe^itoes are insects oe- 

5?*f***g ^ the order of Dipters or two- winged 
« fsniily known as the Culi- 
Tiiw are aoasetimes spoketo of in Britain 
•• These inaecta are often a terrible 

•ewge both m tropical and temperate rmons, 
••d even la the Arc^ circle th^ are so nomer- 
ta rns as to make the life of hunters «>d 
••{Jww* utmdvmbk. 

majonty e| Inaala moaqoitoei sock tba 
2?*iJ^***®^ during some period 
■«»«• however, are 
pt* ^^^^"^get able feeder^ eneknig the neetar 
MM nloiMB^ I|i9 jii{Q0 No male i 


ttoequitoeewekiiowiitobfteb The great mmoy- 
anoe cauaed by the bfting of the femalea k el 
■eeondary importaaoe; it k the part the Col^ 
eidie play in carrying certain diseases that has 
brought them so mu(£ into prominence in recent 
years. No less than 700 species have now been 
deecribed, but <mly a few of these are known to 
carry diseases. A typical female mosquito has 
two wings, the veins of which are always covered 
with scales, whiph also form a fringe to Ike 
wings ; there are normally six long veins, with 
a small one on the outer edge (subcostal^ hut 
in one group there are seven mtinct Jong veins 
Tbeohaid). The venation of 
the wing of tne Oulieids separates them from 
other gnats. The mouth is drawn out into a 
long proboscis, composed of an upper lip and 
lower lip, with four needle-like lancets between, 
two being elongated mandibles, two long max- 
illtr ; an extra single piece k seen, the tubukr 
hypopharynx. The lower lip does not puncture 
the skin when the mosquito bites, but acts as a 
guide for the insertion of the other piercing 
organs. Down the hypopharvnx of ink pro- 
lioscis the acid saliva is forced when the punc- 
ture is made. Close to the prolsisois are fM*en 
a pair of jointed processes — the |Milpi — they may 
lie long or short, and vary in apfiearance. The 
}Mli>i are useful characters to distinguish a 
malarial -carrying mosquito frvim a non-malarial 
agent, as will lie pointed out later. In the 
females the antenme are slightly haiiy, but 
in the males these sensory organs are usually 
densely plumose. The body, heed, and legs, 
as well as the veins of the wings, are typi- 
cally covered with scales of varied form over 
all or part of their surface. These scales foim 
ust'ful cliai'acters by means of which the mos- 
quitoes are classtfi^, and by which they can 
easily lie identified. In some the scales are 
reduced to fine curved hairs, except on the head 
and wtiqw ( A tiopheles). 1 n ske, mosquitoes vary 
from rather more than J in. to about in. in 
length. Some, such ss the Elepliant Mosquitoes 
(Megarhinus and Toxorhynchitesl of Booth 
America, India, Afri(^ and Australia, arc most 
brilliantly coloured insects; the majority are 
of more dingy appearance, such as we see hi 
the British species, enumerated later. 

Mosquitoes in their young stages are aqimtie. 
They breed in ail sorts of collections of water, 
ss long as it does not flow too swiftly. Tho 
e^ea of rivers, maiHhes, and lakes, smiJ! road- 
tide poddies, even wlie’*e water drips ftom 
standpipes, may contain larval and pu^ gMhk 
Many breed in the small oolleetiona held^ In 
cut or insect-damaged bamboos, in the water 
that k collected by tbe leavee ot Bramelks, 
and even in the Kquid of piteW pknte. Shme 
species prefer such natural collecttoiia of water; 
others sudi artifiekl collections as in rainwater 
barrels, cktems, tanks, old sar^e tine, cala- 
bashes, and broken bottlea— encli are umaBy 
household mosquitoes. 

Ship tenks may contain them, and in thk way 

moequitoes have been carried for great dktenees. 
thus accounting for ^ wide dteilmsloii m 
certain hooeehoU qpeeka. A lew Inised In sail 
pans and in tbe ecai. 
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Mosquitoes 


The female moequito lajt her egge on water, 
or on mud where it is likelj to get flooded. 
The ova may be laid (1) eeparately, (2) in Iona 
ribbons, or (3) in boat •shaped masMs, all m 
which float on the surface. The British species 
deposit theirs in the first and last manner. 
Larval mosquitoes are often spoken of as * wria- 
glers’; they move with great energy in the 
water. They are provided with an air-taking 
apparatus at the tail end, which may either be 
in the form of a long tube or siphon, or be 
nearly flush with the surface of the body. The 
food consists of algie and small animals, whilst 
some are cannibals in habits. When they want 
air they come to the surface and pass the open- 
ings of the air tube just above the surface nlm. 
If they cannot do this they die. 

The larvtti may develop rapidly or they may 
live some months. The pupal stage is also active, 
but differs much from tne larval stage. The 





Moiqaito 

1, Bggi 2, Lsnrs. 8, Pups or chryialU 4, Perfect luMot 


I wards and have long air tubes, whndi alone 
I touch the surftme film. The former prefer natu- 
ral collections of water, but som^ such as our 
i spotted- winged species, occur in rain barrel^ ftc., 

; out-of-doors. 

j The diseases with which mosquitoes are oou- 
nected are the malarial fevers, yellow fever, 
filariasis, and dengue fever. 

Malaria is now known, through the researches 
of Boss, Orassi, Laveran, and others, to be due 
entirely to transmission by moscmitoes of micro- 
scopic blood-feeding protozoa (Hwmamoebidfe^ 
These minute parasites must pass part of their 
life-cycle in the bodies of certain spiles of mos- 
quitoes, eventually reaching the salivary glands 
of the insects, and thus get ejected into the blood 
when the creatures bite. As far as we at pre- 
sent know, it is only mosquitoes belonging to 
the various genera of the Anophelinae tnat are 
the means by which the forms of malarial para- 
sites can attack man (^o- 

g heles, Myzomyia, Cellia, 
;c.). The mosquito obtains 
the parasites by sucking 

J the blood of a malariiu 
, subject. 

I Yellow fever is carried 

solely bv the Tiger Mos- 
quito {Stegomyia ffucioJUi^ 
4 Fab.). The range of this 

pretty black - and • white 

lined and spotted mos- 
quito is very wide, it be- 
ing found in South Europe, 
Auica, India, Australia, 
North and South and Cen- 
tral America, the West In- 
dies, and on many oceanic 
t emerging from case. islands. It is often found 


air tubes in the pupa are two in number, and 
are placed on the thorax as two trumpet-shaped 
bodies; these also are brought to tbe surface 
for respiration. Although the pupa is active 
in habits, it does not take food any more than 
the chyaalis of a butterfly. 

The adult, when it hatches, uses the skin of 
the pupa as a raft at first, then as its wings 
harden it flies off. Many are destroyed by these 
fra^e craft being blown about and upset 
*010 three main groups of Culicidic are: fl) 
the Anophelinie, (2) the CulicinsB, and (3) the 
Aedinie. 

The Anophelinie have females with palpi as 
long, or nearly so, as the proboscis ; and when 
at rest the head, proboscis, thorax, and abdomen 
are nearly in a straight line, hence as they 
settle at an angle to the resting surface they 
have been described as looking like a thorn 
stuck in the ceiling or wall 
The Culicinse have short palpi in the female^ 
long in the males ; when at rest these mosqui- 
toes present a humped appearanee. 

In the Aedinn the palpi are short in both 
■ezea Other groups occur, but only the two 
first named are of economic importance as dis- 
ease carriera Larval Ano^elines have no air 
tube^ and when breathing lie parallel with the 
•urlaosfilm. Larval Culiomes hang head down- 


on board ship and in 
trains, and so has become wddely distributed. 

Filariasis is a disease due to various sp^i^s 
of small nematode worms in the blood. These 
parasites underm part of their development in 
Cnlex /(Uigans, Wied., and Mantonia uniformity 
Theob. Neither of these mosquitoes, which pass 
the worms out via their proboscis into man’s 
blood, occurs in Britain. The first is the Com- 
mon Brown Household Mosquito of the tropics 
and subtropics ; tbe latter occurs in Afnca and 
India, &c. 

In dengue fever CuUx fiuigant again seems 
to pli^ an important rdle. 

In Britain we have twenty-two native speciea 
Two of these are known to be hosts of the 
malarial parasite on the Continent and in 
North Amca, namely dnqpAsto maeuUpminit 
and A. hifuroatut. The former has spotted 
winfls, the latter clear wings. Both br^ in 
small pools and water banw near habitation^ 
the latter in lakes as well A third Anopheles 
occurs in Britain — A. uigr^ptt (StaegX a dtirh, 
sla^-black. clear-winged species wmch occurs 
in SooUano, Wales, Cornw^ and a few other 
parts of the United Kingdom. 

No other known disease carriers occur in Bri- 
tain. Several of tbe other speaes bite, how- 
ever, vmry vkiooaly. On the Norfolk Broi^ 
a reddish-brown spedes with variegated wiiig 
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Mosquitoes — Mosses 


Mkiikiiown M Tmmorkjfnckm rickardii (Fioalbi) 
it a moat rmtuoM biter. Another, common alonff 
the Ttuunee valley, with banded 1^ and mottlea 
win^ ii G'rahlamw (Mei^ In woods 

one ui freqjuently bothered by the brown-banded- 
legged Ciuieada oantans (MeigenX which attacks 
the ankles in the evening, ana also by the dark- 
leg|^ Wood Mosquito (C. nemoraliSj MeigenX 
which some years is a great pest in Epping 
Forest. Serious bites, often attended by fever, 
are ^ven by the Spotted-winged Culex (FAso- 
baldta anmUata^ Meigen) in autumn, both in 
houses and in the open. In houses, cellars, 
Kheds, Ac., all over Britain, the Brown House 
Gnat (CuUx jptpMfu) is only too oom- 
9 A 1 frequently bites 

A A man. 

H H Sylvan mosquitoes one cannot 
m W hope to cope with, but those which 
* ” I are intimately connected with man's 

I habitations can be destroyed. All 

I superfluous standing water should 

I be drained away, not only around 

I houses, but around villages and 


towna Lai^ areas that cannot be drained, 
and such artifieial oolleotions of water Uiat are 
necessary, should either be treated two or three 
times with naraffin oil dabbed over the surfkoe 
by means of a rag on the end of a pole, or if the 
latter frequently emptied. The oil forma a 
layer or film over the surface, and so the lame 
and pupie cannot breathe and are killed. SmiJl 
barrels, cisterns, Ac., should be frequently 
emptied when 'wriMlera' are seen, or kept 
peivnanently coveredup. 

I The enormous good done by killing theae 
disease -producing amnts can be seen at Ha- 
vana, where yellow rever lias practically been 
stamped out oy preventing Siiiffomyia /aseiata 
from breeding ; at lamailia, where the destruc- 
tion of Anophelines has led to the great reduc- 
tion of malaria ; and in the much- improved con- 
ditions in West Africa, Ac. See arts. CuLix 
riFiKNB and Akophbles MAOULirsKNia 

fr. V. T.] 

MomMp — T he Muscineie or Biyopnytes, one 
of the principal orders of the vegetable king- 
dom, includes several families, the most iropor- 
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bod^ is a flattmad lliallai in 


the lower Liverworta, bat in the tme KrtMtia it 
omMaU of a bimnched stem beating learee (do. ll 
attadunent atfpuu are not tme rootalmt 
eoinewi^ leaemUing the root h2rs of 

Upieriilaatn The repmdnctiTe oraans oondst 
of aatheraco^ w male bodiea foniwiin hoilew 
•ea, t^ a^mridia, and of eggs each of whieh 
ia eontaiaed in a fladc-ahaped anditgoiiiiiai 


Moss L4 uu 1 — Moss Utter Manure 




(i§B,4Mai5), Im th# Imfy Mua m a tfaene orgua 
ooeii|if tlM mmLb of touiolMS and are euirounded 
ligr Imwi, eo fanning tb» ^mum Bower*. The 
m4tmomdd$ are jnotiie, and when Jiberated in 
droM of dew or nun are attracted down the 
neOK of the ardiegonium to the egg. The ferti- 
W dividee, and ultimateij prodnoes the 
■ iw r ogonium, or *nioM fhiit’ (see ng. 6). This 
eeneitti geneimlir of a capsule borne on a stalk 
attached to and deriving nourishment from 
a vegetative branch. Tlie spore capsule is 
eiaipTe structure in the Liverworu, tnit in the 
Mosses is generally provided with a cal^ptra or 
ioose hood, a lid, and a peristmue consisting of 
teeth; all these are removed or opened betore 
Uie spores are libeiuted. The anatomy of the 
capsule and the structure of the leaves are dis- 
tinguishing characters for the families, genera, 
and species of Mossea The spores are minute, 
and, earned as dust, they are tlie chief means 
of ^spersal. They genuinate under moist con- 
ditions and produce new plants directly, or, as 
hi true Mosses, indirectly ny means of a filamen- 
tous protonema (figs. 2 and 3). 

Mosses occur all over the earth’s surface. The 
greatest number of s^iecies are found in tem- 
perate regions and in moist shaded places, but 
on exposed mountain rocks a few Mosses grow 
along with Lichens. In northern and Arctic 
regions some species grow thickly massed to- 
gether and form an important feature in certain 
undscapes; thus ^haafwm and Polytrichmi 
wnth Lichens (see article^ cover large areas of 
Arctic tundra and provide food for animala 
Mosses hold an iiu])ortant place amongst pioneer 
plants which first (*uver bare soils, and by their 
growth and decay form cushions and huuunocks 
of nearly pure humus; in this way Racomitnum 
lanuginoium (the Woolly Fringe Moss) may cover 
miles of wet moorland and afford shelter to vari- 
ous grasses. Mosses also play an important 
part in the fonuation of peat, especially in the 
earlier stages of the deposit. Certain layers of 
peat bogs are composed almost entirely of 
nuiH, ifypnuniy and Polytrichum ; these furni^ 
the special kind of peat known as moss litter, 
which is also used in the pi'eparation of certain 
cattle foods (see Molasses). [w. o. 8.1 

Moss Land, ftMlamation of. see 
arts. Bogs, Hkclauation of; and Hbolamatiok 
OF Land. 

Mon LIttor. See Litter. 

Mon LIttor Manuro. — Peat moss in 
itself is probably of less manurial value than 
straw, for straw contains a substantial propor- 
tion— nearly 1 per cent— of potash, of which 
oonMtuent peat moss contains scarcely any. 
Stiaw idso contains appreciable traces of phos- 
pborio acid, of which there is scarcely any in 
peat moss. On the other hand, peat moss, it is 
true, has a larger proportion of nitrogen than 
straw, but the nitrora of straw is probably 
more radily available for ntiurial p u rpose s 
than is the liuger quantity fsuiid in pest mesa 
Thus far we are refsrrhiK M Straw and peat 
sm merely ms raw meriSis, When they are 
used as litter and made the vehide for tlie pra> 
dasdon of ela bi s iaanu»e--or iMiayaid SDaaMSe 
t he laMbl auperior i ty attaidikig le the straw 


itself is daoMediy more than osuotsrhalnoM 
by the oxtra absorptive powers of the Mat 
moss ; eo that a ton cdP stable manure made nuai 
well -used p«t.inoM litter is decidedly more 
valuable thaa a ton of similar manure made 
from straw. 

A number of years ago, soon after peat moas 
came on to the market as a substitute for straw 
litter in stables, the writer of these notes made 
some comparative experiments on the absorp- 
tive power of the two articles. He found that 
if 1 lb. of straw chafif was thoroughly soaked 
in water and drained, it temporarily held 3 lb. 
of water, which, when what may be called 
the Moose’ water was squeesed out by pressure 
between the hands, was reduced to 2*74 lb. 
When 1 lb. of peat moss litter was similarly 
treated, it was found capable of initially absorb- 
ing more than 9 IK of water, and even when 
squeezed as dry as the hands could squeeze it, 
it still letainea 8*84 lb. of water. Having re- 
gard to the compa^ive apparent wetness, as 
well as the mere weight, of tne two materials in 
the intermediate conditions of wetness, the con- 
clusion drawn was that it would probably be 
not far wrong to say that 1 ton of peat moss 
litter, as a practical absorbent of liquid, would 
go about as far as 2 tons (if chopp^ straw — 
which, of course, would be more absorbent than 
‘long’ stiaw. 

Experiments were also made by moistening 
chopi^d straw and peat moss litter with fresh 
urine, to which a few dro))8 of decomposed urine 
were added to start fermentation, the soaked 
litter in eadi case being exposed to the air 
under like conditions for a nuiul>or of days. 
The tiansformation of the organic nitrogen of 
the urine into ammonium carbonate w'as much 
nuire rapid and complete with the straw litter 
than with the peat-moss litter. Under the con- 
ditions of the experiments, the greater part of 
the inti*ogen of the urine was lost by evapora- 
tion in the straw experiment, while the lose in 
the pMit-mofis experiment was but trivial The 
quantity of material being small, and the ex- 
pHiui'e to the air being free, the loss of ammonia 
in these experiments would necenarily exag- 
gerate what would occur in the stall or stable, 
much of the difference between the effect of the 
two litters being no doubt due to the fact that 
the peat-morn litter is more compact and reten- 
tive of moisture than the straw. To a ceitain 
extent this would be counteracted in practice 
by the consolidation of the straw mmure by 
the feet of horses or cattle, as well as by the 
mere question of bulk, so that in actual practice 
the oemditions would be more favourable to 
straw than they were in the small laboimtoty 
experiments. Nevertheless, mi^ng allowance 
for all this, the experiments were considered 
as demonstrating that peat moss wfm a 
moreoooDomioal absorbent of nrine than/rtraw^ 
allowing of less rapid femnntatkm and tom Um 
of arnmoiiia su b seq n e n t %e fwme n talswL Um 
o b ssrvatHm accorded wmy modi with thn now 
well4aiown iadt Umi n Mnbla or feeding tax 
HMata wiito ncM mw ta mot ta eiioiw an^ 
moatocal ameu that is g mmmily amMstoeC wtoh 
mMrn fittml with Mnw, mUMs the etnnr to 
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IN qqen t ly dbaiig«d; nor does ^t-moss-litter 
manure, when ^made’, smell of ammonia like 
ordhmiy stable or yard manure made with 
sOraw. 

At the time of this investigation, samples 
were collected fixnn town stabk^ both of man- 
ure made with straw and of manure made with 
peat-moss litter. The following results repre- 
sent average samples, both in their natural state 
and, for purposes of comparison, calculated to 
the diy condition : — 

OonroBiTJOii OF Mav uam iv NanmAL Moist State 


Steble msn- 
ure lUMle 
with itrsw 
(AvenMcv of 


Stable man- 
ure made 
with mat- 
moet litter 
(average of 



Z uniiilM). 

2 tamplet). 

Water 

70*03 

77*84 

Organic matter 
> PhcMiihono aoid 

24*28 

18*02 

0*48 

0*37 

Lune 

0*70 

O'SS 

tV>(a«h 

0*69 

llfi 

HagnoMa, Ac 

1*30 

108 

matter 

2 62 

1 34 


100110 

lOUOO 

Organic Tiitrogen 

Aminouiacal and mtiis ai- 

*52 

•87 

trog(*ti 

10 . 

•61 

Total uitrugon 

*62 

•88 

Equal to ammonia 

75 

lOfi 

> KrjuaJ to pboephate of Umo 

1*06 

*81 


CoMrosiTtoN or Mani am oaloulatbd to Det 
Statb 

Stable man 
Stable man are made 
ore made witli peat- 
with straw mois litter 
(average <»f (average of 
» samiilei). t samplea). 

Chpoic matUr 82 36 8112 

' Ph{M]»lioiic aod 1 38 1 UU 

lume 2*26 1*50 

Potash 2t» 4 fiO 

Ao. 8 86 5*30 

806 5*99 


100*00 100*00 

Organic nitrofsn 310 1*67 

Amnoniaosl and nitiie ni- 

-41 2*36 

ViSsl mtrofsn 3*61 3 ug 

Bqosl to ammonia 3*06 4*80 

*flq«sl tophosphateof litM 8t)l 8*09 

II the results ars oompjuwd when calculated 
to the diy state^to eliminate the question of 
wersnt degrees ol moistnre — it will be seen 
that the total nitrogen in the peat-moes-litter 
manure ia roughly 4 per cent ot the total dry 
■Mtosr, as against ^ par eent to the oaee of the 
rtnw-litter msnuiw; alee the nitrogen in 
active Isniia d ammoniacal and nitric m- 
toogen ta dttmi 8| per cent ol the diy matter ta 
Tf ** ™ pent-moaa-Iitter manure, and less 

m the cess of the straw-litter 
■More. Tim pe^moas-litler mannre also oon- 
tatns more plumiato^ and man thu twioe aa 

Swiafthrt 

“ »*wr ooBtMM hr men pofaM to 
littor, tlik cBf. 

^ "Wmi W pOllA SlMriMd 
<f tbe wfaHb Uttmd in tlw 


the _ ^ 

b^ wUh*aM Om 


atable. Ibere is therefore no reason for the 
suppontion once prevailing, that well-made peat- 
moss-litter manure, ton For ton, is any poonr 
than straw manure; the contraiy, indeed, being 
the case, awing to the more retentive and pre- 
servative character of peat moss as compared 
with straw. The use of peat-moss litter on the 
farm has the obvious advantage of enabling the 
farmer to use for feeding purposes the straw 
that would otherwise be consumed as bedding. 

[b. D.J 

* belong to the order Lepidoptera and 

to the sub-order Heterocera. They are far more 
numerous and much more deatructive than thi^ 
close allies, the Butterflies. Moths are distin- 
guished from butterflies by a heavier and stouter 
body (except iu the case of some Qeoineters); 
by the antennae, which are either feathe^, 
threadlike, or comb-shaped, but never clubliKe 
as in the butterflies; and by the wmgs, which 
are folded over the back when at rest. The 
lan'ie of the moths liave either smooth or haiiy 
iKKlies, never stuny as in Uie case of the larvm 
of some butterflies. Some of the pupa* are nakeiL 
others are enclosed in a 0 fxxK)n, while a thira 
type is found in a cell of earth. The ravages 
of moths are not confined to garden or field cropi^ 
but extend to wcHtdlands, giananes, flour miila, 
and stores. The following is a brief list of tha 
more destructive species, particulars of which 
will be found (under their technical designationii) 
in separate articles.— 

Moths Drstructivic to Field Crops.— P ea 
Moth [Uraphijlitha pi$ana), Diamond-back Moth 
[PlutfUa crvnferaruvi), Ckbbage Moth (ifamsi- 
tra brtunar), C/oninion Dart or Turnip Moth 
(Agratu iegetum\ Heart-and- Dart Moth {Agrotk 
ex(lamatwnt»\ (jrass or Antler Moth (ChaneoB 
Silver Y Moth (Pluna gamma). Hop 
snout Moth (Hyfmtta r{>$tralui). 

Motiih Destructive to Garden Crops avd 
Fruit Trees. — Carrot Moth (J)epre$»aria\ Cur- 
rant Clearwing {jEgerui tipmU/ormit), ijackey 
Moth (Cliuiooampa neustna), Vapourer Moto 
(Orygia antiqua). Dot Moth {Mammtra perti- 
cartarl Winter Moth (Cheimatolna brumataX 
Mottled Umber Moth (ffybemta de/olaria). Cod- 
ling Moth vo7nonMa\ Bud MoCh 

{Hedm oetOana), Pith Moth {BUutodaem hOU- 
rrffaX Magpie Moth {Abraxcu gro$ndariata\ 
Currant Shoot Borer {huAurvarta o(w{iella\ Rai^ 
berry Moth {Lampronia rubM<i)^\3m,Tdien Bw3t 
Moth {Hepialua lupuhnus). 

Moths Destructive to Woodlands.— Goat 
Moth (OMfUf lignipmla\ Wood-leopard Moth 
(Zninfra Pine Moth igaatropwiha piniX 

l^key Moth {ClMocamj^), Pale Tuss^k Moth 
{Daaydi^jmdihunda), Brown Tail Moth (Por- 
mnal Noctua Moth (PanoUs piniperda\ 
(Pupofia mntariuaX Winter 
Moth {(^matobia bnmata). Pine Shoot ToHriz 
(imfina hoaUana), 

Moths DasTEDonvE in Flour Mills and to 
^EED OooDa — Mediterranean Flour Moth 
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power or energy derived from wind, water, 
•team, gae, oil, and electricity, are lar^ly em- 
ployed m one form or another for a variety of 
purpoees. The application of power, other than 
animal power, to the various mechanical opera- 
tions performed on the farm relieves the farmer 
of much physical labour, but demands of him, in 
return, tne exercise of greater skill and mental 
Activity. It altfo incr^utes the capacity and e/B- 
ciency of his work and reduces the coat Most 
of the work upon the farm can now be performed 
by machines requiring motive power other than 
man power to operate them. It is therefore 
essential, in order that the work may be done as 
efficiently and as cheaply as possible, that the 
farmer should have some knowledge of the mo- 
tive powers available for his use, and understand 
the operation and care of the various motors used 
for agricultural purposes. Tlie selection of a 
motor for any given purpose is governed chiefly 
by the following considerations: suitability, 
economv, and first cost. The suitability of a 
motor for the work it has to do, and to the cir- 
cumstances under which it will be used, having 
been determined upon, the next consideration is 
that of economy. The most economical motor is 
the one which develops and furnishes the horse- 
power required at ^e least current expense 
or cost of obtaining the power per unit of time. 
This will consist ^iefly of the expenditure on 
motive power, repairs, stores, and attendance, 
and of interest, and depreciation of plant. Now 
wind power can be obtained everywhere and is 
absolutely free; consequently the windmill is 
the most economical of all prime movei's, al- 
though its first cost per horse-power developed 
is greater than that of some of the others. 
Windmills, however, are not very powerful 
motors, and as they are very irregular in their 
action, due to the variable and intermittent 
character of their motive power, they are suit- 
able only for work which permits of a complete 
suspension during a calm, such as irrigation, 
cutting feed, &o., (»r which permits of an ac- 
cumulation or storage of energy taking place, 
as in the pumping of water into a reservoir, 
the charging of electiioal storage batteries, or the 
compressing of air into a receiver. For pur- 
poses such as these windmills are coming more 
and more into favour on account of their eco- 
nomical character, and although they are very 
uncertain in their action, and at times becalms 
for days together, ou the average a very useful 
wind velocity of ten miles an hour can generally 
be relied upon for eight hours out of the twenty- 
four. 

Next to wind power, water power is the 
cheapest kind of motive power — when it can 
be obtained,— but before it can be utilised some 
expenditure is generally reouired for the oon- 
struction of a ^penstock’ ana a *tail race*, and. 
in addition, there is the expenditure required 
for the upkeep and occasional cleaning out of 
the same. Water motors, though not so econo- 
mical as windmills, are much more steady in 
thdr action and are usually of far greater 
power; oonssquently, for most purposes, and 
when the neoeasay power is at hixkd, they con- 
•titnte the most murahle, as they are the most 


eooaomiwl (ant to wtodafllt) of aU prim, 
movers. 

Formerly, before the vast improvements ef- 
fwted on ttie steam engine by James Watt, and 
when only the natural powers of wind and water 
and muscular energy were available for doing 
work, windmills were extensively used forgrinf 
ing com, pumping water, cutting feed, stamping 
ores, sawing woc^ and for many other indus- 
trial purposes. For most of these purposes, 
however, wind power was first displaced by 
steam power, ana since then the introduction of 
gas and oil engines and suction-gas plants, cap- 
able of developing small powers cheaply and 
steadily, has restricted the sphere of usefulness 
of winamills still more, until at the present time 
the latter ai'e used only for the purposes stated 
above, or where fuel is difficult to obtain and 
costly. 

Steam, and oil engines are now exten- 
sively usM on the faim, and petrol motors 
have recently been introduced with some d^ree 
of success for land cultivation, and for driving 
threshing machines, chaflf cutters, and other 
farm machinery. 

The motive powers chiefly utilized in perform- 
ing mechanical work may be divided into— (1) 
Animal power; (2) wind power; (3) water power; 
(4) steam power; (6) power derived from the 
explosion of gas, vaporized oil, petrol, &c.; and 
(6) electrical power. 

In order to compare the power or value of 
one working agent with another, a standard of 
comparison or unit of power is required. The 
unit of power most generally used for this pur- 
pose, called a horse-power, was first introduced 
by James Watt. In order to define this unit, 
Watt made some experiments on the strong 
horses employed by the brewers in London, 
when he found that a horse of that kind could 
raise a weight of 150 lb. vertically upwards at 
the rate of 220 ft per minute, or 2^ miles an 
hour, by means of a rope passing over a pulley. 
That is to say, the horse could do work at the 
rate of 150 x 220 ~ 33,000 foot-pounds per 
minute, and this *rate of doing work’ was ae- 
coidingly taken by Mr. Watt as the unit in 
which to express the power of his steam engines 
and called a Aorae-vower. A horse-power, there- 
fore, means the doing of work at the rate of 

33.000 foot-pounds per minute, or 650 foot- 
pounds per second, or 1,980,000 foot-pounds 
per hour. An average horse, however, work- 
ing for eight hours a ^y, can only do work at 
aTOut two- thirds this rate, or at the rate of 

22.000 footjpounds per minute. 

Animal IrawBB.— The power of animals, work- 
ing eight hours per day, in comparison with the 
standm horse-power of 33,000 foot-pounds per 
minute, is as follows: — 

Hons = 22,000 foot-pounds por minuto. ^ 

Ox s 11,000 to 12,000 footpounds psr ninino. 

Mule 10,000 foot-pounds per minute. 

Ass =: A600 foot-pounds pn minute. 

Men, tumint a onnk or pompinc water, 

= 2;OOOte 2,750 nwt-pounds por minutei 


For short periods only, however, animals may 
develop mnoh greater powers than the above. 
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Iteeumple: tJwnAaapwofWngei^thwM 
• d»y CM oriy wont at the avenge mte of f^th 
t)t a Wn-power, far a perM <rf about two mm- 
iitet only ne can work at m timra rate, or 
develop, during that diort interval, half a hone- 

^Aniinal power may generally be employed 
with advantage where tne work to be done con- 
sistii of a eeriee of email operationa, or where it 
m not sufficient to keep a larger motor enyloyed 
regularly. But when the work to be done is 
large in amount and fairly regular in character, 
It 18 usually more economical to employ some 
other kind of motive power available than ani- 
mal power. 

WiKD Pow'ER.— The changes of temperature 
and humidity u hich are continually taking place 
in the atmosphere are accompanied b> changes 
of density, causing the atmosphere in sfuiie places 
to be heaviei than in others. According to the 
laws of gravity, therefore, air currents or wind 
will be generated hy the rush of air from places 
of greater density to others where the atmo- 
sphere 18 less denM‘, and the kinetic energy which 
tne air thus possesses in virtue of its motion 
may he utilized, to some extent, in doing mecha- 
nical work. In this respect wind a as proliabty 
first used as tlie motive powei for propelling 
•ailing ships, but it has also lieen used from a 
very early period for driving windmills. 

•nie pitjssure of wind upon a surface exposed 
at right angles to the direction of its motion is 
proportional to the mass of air impinging upon 
the surface per unit <if time and to its velocity. 
If V be the velocity of the wind in miles per 
hour, and p the pressure in pounds per square 
foot of surface, then, aocoraing to Smeaton, 

^ 200 

Ibeoretically, the available horse-power of the 
wind dnving, say, a windmill is proportional to 
the mass of air impinging upon the sails of the 
wind wheel per unit of time and the square of 
the wind’s velocity. Thus if A be the am of 
the nils in square feet, and V the velocity of 
the wind in feet per second, then* assuming the 
volume of air Ui be 13 cu. ft per pound, the avail- 
able horse-power of the wind will be. — 

” IT 64 *4 *■ 460, 4to* 

The actual horse-power of the wheel, however, 
will only be about two-fifths of the theoretical 
available povrer of the wind, or as given, roughly, 
by the foDowittg formula.— 

A X V* 

Astasl or effoetivs hotss-powor = 

As windmills require very little attention, the 
cost of the power obtained thereby ia almost 
entirelv due to httareat charges on the capital 
•zpeiMled and depiechitk^ 

Watee P<»wee.— ¥Wing water, under lavuur- 
am emMiomi, fonna one of ti^ most deeir- 
a^ aa It is one d the Bioet eoononiical, of 
all aouresa d power. utiliflatkm d watm* 
iBvohwa the eonatmelhm d more 
wofka, soeh i 


reservoirs, oanala, and daina* Now, whote Afire 
ia a natural waterfall, the water cofitfi MAiniK 
and the costs of upkeep of madiineiy, &o., ana 
of superintendence are aroall. The only s^na 
cost of power, therefore, consists of the intorest 
charges on the capital expended in machinwy 
and works, so that if the construction of the 
latter does not involve much expenditure, the 
power thus obtained will usually be very uiuch 
cheaper than steam power, for instance, and will 
be regular, convenient, and easily controlled. 

The power available from a stream of water 
is directly proportional to the quantity of water 
passing per unit of time, and to the height of 
the efiwtive or working fall. To find the horse- 
power, multiply the quantity of water (Q, say) 
in cubic feet per minute by the weight of a cubic 
foot of water (62*4 lb ), and also by the height 
of the available fall (H, say) in feet; then, divid- 
ing the product by 33,000, the i*esult will be 
the theoretical boitie-power. That is to say; 

Theoretical horee-power = ^''‘W'OOq" “ • 


The fall, H, must be measured from the level 
of watei ill the head race to the level of water 
in the Uil race when the full supply is passing 
down 

Tlie Quantity of water, Q, passing per minute 
can be determined in various ways. 

1. By measuring the velocity of the water 
and the sectional area of the stream. For this 
purpose, choose a length of the stream, say 50 
or 100 ft., along which the section is as uniform 
as possible, anci find the area, A, in square feet, 
of the section by multiplying the width, in feet, 
by the average depth, in feet. Then, fixing 
a stake at eadi end of the measured length m 
L feet, say, find the time, r, in socondi, which 
it takes a float thrown into the middle of the 
stream to pass from the one stake to the oAer. 
The theoretical quantity of water flowing, in 
cubic feet per minute, will then be: 

0 * = A.^xeo. 


The actual flow, Q, however, will be aomewhat 
leas than this, on account of the friction of the 
sides and bottom of the channel. In the case 
of a stream with earthen banks, for instance, we 
shall have Q » *8.Q' to *85. Q’. 

2. By means of an open-topped notch, as in- 
dicated in the figure. Place a board having an 
open-topped rectangular actch across the stream 
at a point where Uie water flows veiy alowly, 
the bottom of tbe notch being set perfe^y level 
and at a sufficient depth to pass all the water 
to be measured. About 3 ft or so behind the 
notch, drive a stake into the bottom of the 
stream until the top of the stake is level with 
the notch. When tne water has stopped rising 
over the weir, and is flowing steadily, measure 
the depth, A, in inches, from the water surface 
to Ae top at the stake. Then, if 5, Ae width of 
Ae Doida in inAes, be not less Aan three times 
A, Ae dkdiarge in cubic feet per minnte will be 
given hy Ae fotmnk Q » 0'4025 x b x AK 

Water power ie ntUmed and made to perfona 
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Mefttl opmtiom by iht tid of machines called 
kydraulk motors. The energy which the water 
possesses on entering a motor may be due to its 
devntion, to its velocity, or (chiefly) to its pres- 
■nte; or it may be due to any two, or to all 
three of these circutu stances. Further, the 
water may leave the motor with practically no 
residual energy, or, from the cliaracter of the 
motor, residual energy in the water on leaving 
the motor mav be unavoidable. Hence motors 
uiay^be clasained according to the character of 
the energy — potential or kinetic— of the water 
on entering, and according as to whether resi- 
dual energy is essential or not in the water 
leaving the motor after liaving done work upon 
it, as in the accomjianying Plates. 

Tile effective or actual or biuke horse -power 
of these motors is always less, and often much 



Betlmstlon of Water Power by meana of open*topped Notch 


lass, than the theoretical horse -power the 
water supplied, and the ratio of the actual to 
tlie theoretical liorse-miwer, called Uie efliciency 
of the motor, depends upon the type of motor 
used. For different types of motors the effi- 
ciency varies from *35 to about ’80, as indicated 
below. 


Type of Motor. 


BIBolanoy. 


whilst in others the oendiUomi are k«i hsvomt- 
able and the expenditure required very uuidi 
greater. In the former cases the water power 
may be obtained at almost a nominal ooet 
whilst in the latter it may be excessive, ana 
even greater than that of steam power. Aocord- 
ing to Mr. Swain, the average cost of the water 
power in the United States is only £2 per horse- 
power per annum, or less than lialf the cost of 
steam power. He stat^ however, tliat it varies 
very considerably in different localities, the cost 
in some cases being excessive ; as, for instance, 
in New Jersey, where the cost for interest, 
depreciation, and water rental amounts to about 
to per horse-power per annum. 

Motive Power Derived from the Combus- 
tion OF Fuels. — In the final Ileport of the Koyal 
Commission on Coal Supplies, issued in 1905, 
the following import- 
ant statement is made: 

‘ We are convinced that 
coal is our only reliable 
8001*06 of power, and 
that there is no real 
substituted This state- 
ment was made after 
the possibility of ob- 
taining power from oil, 
watermlls, tides, wind- 
mills, and from peat 
had been fully oon- 
sidered. 

It was also esti- 
mated by the above 
Commission that the 
total coal consumption 
of the United King- 
dom amounted to no 
less than 167,000,000 
tons annually, and of 
this amount probably 
60 millions is utilicad 
entirely for power pur- 
poses. Assuming a 
ooal consumption of 5 lb. per brake horse-power 
per hour — an estimate which is generally ac- 
knowledged as reasonable — and an average run 
of 12 hours per day for 300 days in the year, 
the annual consumption per horse power would 
l)e B tons; and as tne total annual consumption 
is 80,000,000 tons, the combined horse-power of 
all the steam and gas engines in the United 
Kins 
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OoH af Watmr PoiMr.^Tbe oost uf water 
power varies veiy ooniiderably aooordiug to 
drcumstanoes. In some oases the conditions 
are lo fitvoumUe that oa^ ocmetructional woih 
of m vary i nexpen si ve cnncter Is required, 



hour, ^ 

ferent cases. In the case of small non-rondens- 
ing steam enginea, such as are used on the farm, 
it varies from about 8 to 10 lb.; for engines of 
the best class, such as are used in factories, it 
is about 3 lU; and when the ooal is used in gas 
producers and the gM produced therefrom used 
in driving gas engines, the ooal consumed W 
often less than 1 lb. hoins-poww hour. 

The oost of tbo fuw required per effec tive or 
brake hone power of the engine m, fm* differsnit 
easea, approximately as follows: For gas enginea 
using fn^ueer gas, M per hoiir,or2l, IQe par 
annum of 8000 wiinang ikniii; for nil < 
of a good typs, from ftL to ^ 
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thoat £i to M per anntim ; for gas eugines 
mng ordinal^ town gas, about per hour, or 
£4 per annum. 

fW small non-oonden«inff steam engines the 
cost of the coal used is i^ut £B per horse- 
power per annum, and for large steam engines 
of tbe best class it is usually from £3 to £4. 
To oWin the net cost of the motive power, 
however, there remains to be added to the 
above costs of fuel the cost of stores, interest 
on capital expenditure, depreciation, and cost 
of Buperintenaeiice. 

Under the most favourable conditions the 
total cost of steam power will not be much less 
than £5 per horae-fjower per year, but in the 
case of small powei*8 it may be twice or even 
three times that amount. 

Electricity, as a motive i)ower, is generated 
by dynamos or alternators ariveii by water or 
steam turbines, or by steam, gas, oil, or other 
engines. The unit of electrical jKiwer is the 
watt, and a standard horse-jjower of 33,000 foot- 
pounds per minute is eoual to 746 watts. 

Electncal jKiwer, unaer the most favouiuble 
conditioiiB, and when the jxjwer geriemted is 
fairly large, can l»e produced at a cost, so far 
as tne running charges are concerned, of about 
three-eighths of a j>enny per electrical horse- 
power per hour, or at a total cost of less than 
nve-eigntlis of a penny j>er electrical horse- 
power [)er hour. 

'fhe output of an electrical genemting plant 
and the amount of electrical energy supplied 
to a consumer are, however, usually expi’essed 
in Board of Trade units or Kilowatt hour*. 

Tile Board of Trade unit or Kilowatt hour is 
equal to the amount of electrical energy which 
is develope<l or absorbed by a current of KXH) 
ampt^res at a pressure of one volt during one 
hour. It is therefore equal to 1000 anijiere-viilt- 

1000 

hours or 1000 watt-hours or — = 1 34 horse- 

746 

power-hour. 

To utilize electrical jiower for purposes other 
than lighting or heating, the current generated 
by the dvnanio is passed through an electrical 
motor, wliich transionns the energy of the cur- 
rent into mechanical energy of rotation; that is, 
into the most convenient form for driving ma- 
chineiy. [n. b.] 

Motors, A|grlOiilturml.->'nie agricultural j 
motor, or motfir speciaTly adapted for purpfsies j 
of land cultivation and ^neral use in agri- 
culture, is a comparatively new machine; the 
first of its class— the ‘ Iver Amcultural Motor 
—hav ing been introduced within the last eight 
yyt »nd though introduced so recently, it has 
jMTBady met wiUi such success as to show that 
* agricultural machine, and likely 

to become an important factor in the agriculture 
ofttic future. The advantages to be derived 
from the use of such a motor are: mater speed 
aad ec onomy of worinng than with horses, and 
ronsecHie&tly aavuig of time and money; a con- 
■oerable rwuctioii of labour and expense as 
•owparsd with the driving and care ot hones^ 
gwirion^ Mtblinft, dc.; and the great varietv 
eg pqfpcaes lor whleli the motor may be useo, 
fi«r not only omi the motor do almost eveiy 


kind of work usually performed by cattle, Hut 
also every kind of work for which ordinaiy gas, 
oil, and steam engines are used. 

The fuel used in agricultural motors is usnally 
petrol, but otlier liouid fuels, such as paraffin, 
kerosene, and alcohol, are utilised as well. Ihe 
motoi'H have usually two cyltnders, each of which 
is presided with inlet and exhaust valves, a 
water Jacket, a piston, and a connecting ixid and 
a crank, as in ordinary gas and oil engines; and 
the cycle of operations — called the four-sti'oke 
or Otto cycle — is as follows. During the first 
— outward — stroke of the cycle a mixture of 
petrol or oil vapoar and air is drawn from a 
carburettoi*, tlmnigh an inlet valve, intf» tlie 
cylinder, where it is compressiHl during the 
sei'ond— in wait! —stroke. At the beginning of 
the tint'd stroke the mixture of va}H>ur and air 
is ignited by an electric spark or by some 
othf'i* iiieans, and the ])ressure (‘aused by the 
ex|iansion or explosion which follows drives the 
pisUai outwards with gnvit force, thus |wr- 
huiiiing the third or working stroke and fur- 
nishing energy enough for the three strokes 
in w'hich there is no impulse. This energy is 
Htortni in the flywheel on the crank shaft during 
the working stroke and restoiod during the 
next three strokes of the cycle. On the return 
of the piston, during the fourth and last stroke 
of the cycle, the inert products of combustion 
are driven out through the exhaust valve and 
the cycle compleUnl. 

F(»r stationary work, such as driving a thresh- 
ing machine, chaff cutU'r, dynamo, grinding mill, 
or a pump, a driving pulley is fitted on to the 
end of the crank shaft and suitably placed for 
driving the machine by means of a Isdl. For 
ploughing, mowing, reaping, cultivating, &c., the 
motor is used as a Hractm*’, hauling tlie imple- 
ment or imidementH in the rear, and the motion 
of the craiiK shaft is coinmunUated to the driv- 
ing wheels by means of friction clutches and 
chain and spur gearing as described in detail 
below. 

Of the various motors constructed the three 
selected f(»r illustration are the ^Ivel’ Agricul- 
tural Motf>r, the ‘Marsliall* Ajp-icultural Oil 
MoUir, and the General Agriciiltuml Tractor 
constructed by the Cyclone Agricultural Tractor 
Co. Ltd., Ijondnn. The IveT motor, shown at 
work in the first figure on the plate, hauling 
two reapers and binders, is driven 1^ a two- 
cylinder horizontal engine which is stated to 
develop 20 hrake-horse-power at a speed of 850 
revolutions per minute ci the orank shaft when 
using petrol as fuel 

The total weight of the motor is only 32 cwt., 
and being supported on three broad wheels it 
can run on most roads, and makes but little im- 
pression on the land. The fuel c^erally used 
for driving the motor is petrol, but paraffin or 
alcohol may be used instead, and when working 
at its full capacity it consumes about 2} gal. per 
hour. The capacity of the machine and crist at 
which various kinos of work can be performed 

it, are indicated ^ the recorded results of the 
following trials: (l)^^en hauling a three-furrow 
plough m tractor is recorded as &vingplou|jbed 
6 ac. 1 rood 9 poles of haid-aurfMea iand to a 
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depth of 7 in. in 8 houn 54 minutes; the ooet 
working out at the rate of 5#. per acr^ includ- 
ing petrol, lubricating oil, and men’s time. (2) 
Drawing a reaping and mowing machine 19 ac. 
of wheat were cut in 10 hours, at a cost of Is. 9<f. 
per acre. (3) Driving a chaff cutter, 1 ton 
1^ cwt. of chaff was cut to a gauge of | in. 
loi^ in 47 minutes, at a total cost of 2i. 

Tne * Marshall’ Agricultural Oil Motor, con- 
structed by Messrs, ^rshall, Sous & Co., Ltd., 
Gainsborough, is shown at work, in the second 
figure of the plate, hauling two four -furrow 
ploughs in light land. It is much heavier and 
more powerful than the Ivel motor, weighing, 
in complete working order, including the weight 


of the driver and cooling water, about ^ toii% 
and developing, when wonting at its full <»paci^, 
as much as 30 actual or brake horae-|wwer. lit 
engine, which has two cylinders cast in one piece 
with a water jacket, is supported on a chisel 
steel frame, the water cooler being carried at the 
front end, and an extra water tank at the back 
end. The whole weight of the machine is carried 
upon four broad wheels, two in front and two 
in the rear, the hind wheels, which are the driv- 
ing wheels, being much larger and broader than 
the front wheels, and more neavily loaded. Ail 
levers and handles for manipulating the motor 
are conveniently placed for easy access by the 
driver, as is evident from the diagram, which 



DlatfraniniaUc Section of the * ManbsU * Agricultural Oil Motor 


shows also the general arrangement of the motor. 
The fuel chiefly used for driving the engine is 
paraffin, but benzene, kerosene, petrol, or ^cohol 
may be used if desir^ When paramn is used 
the engine is first started with petrol, and after 
running for a few minutes the petrol cook is 
closed and the paraffin cock is opened. The 
paraffin in the supply tank is maintained at a 
constant level by means of a small pump worked 
by an eccentric from the cam shaft On the 
crank shaft a driving pulley is fitted and suit- 
ably placed for driving, by means of a belt such 
machines as pumps, dynamos, threshingmachines, 
chaff cutters, kc., and as a ^tractor’ the motor 
can be used for idoughing, cultivating, mowing, 
hauling loads along common roads, &c. The 
motor can thus be kept in use all the year round 
doing work upon or alx>ut the farm, and in order 
to render it suitable for such a variety of pur- 

n it is fitted with three speeds for 2, 4, and 
es per hour, with reverse on the slowest 


speed. In a twentv-four hours continuous 
ploughing test carriea out with this motor in a 
36-ac. field near Qainsborough— the motor haul- 
ing a four - furrow plough and a two - furrow 
plough— 21 ac. of neavy land were ploughed 
to a depth of 5 or 6 in. at a total cost of 3i. IdL 
per acre. This cost, which includes fuel, stores, 
labour chai|;e^ interest on capital at 5 per cent, 
and depreciation at 20 per cent per annum, is 
only about a fourth of what it would have bm 
haa the same work been done by horses. 

The General Agricultural T^tor ^own in 
Plate was exhibit as a *new implement’ at 
the Glottoester show of the Royal Aericultural ^ 
Society in June, 1909, and for it the maken 
—The Qydone Agricultural Tractor Go. Lt^ 
London — were awarded a stiver medaL Its 
special feature is an arrauflement for driving 
a mowing knife direct off &e engine shaft hj 
means of an eccentric. It can, however, be also 
used for hauling a two-furrow plough or any 
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pttmt i«rieiiltiix«l impUmttit Tht tnotor k 
fitted AH Alter engine of fiO brtke-horee* 
power, end it provided with a belt pulley for 
Jiving dynamos, pumps, threshing madiines, 
end the like. 

Under kvourable conditions agricnltural mo- 
tors are undoubtedly more economical than 
horses; they are also capable of performing many 
agricultursi operations far more expeditiously 
than is possible with horses— >an advantage often 
of the greatest importance. [h. b.] 

Motor Vohloloo-— Motor vehicles, or self- 
propelled vehicles for use on common roads, 
have many advantages over horses as used for 
traction purposes, for in addition to the inher- 
ent advantage which mechanical traction in 
general possesses over horse haulage, they pos- 
sess the further advantages of greater speed, 
greater power, and of greater economy. Further, 
the motor, as now manufactured, is a reliable, 
a smooth- working, and a very efficient machine; 
hence there is sn^l wonder at its having come 
so rapidly into popular favour as it has done 
during tne past few years, or of its being so 
extensively used in preference to horses, as it 
now is, not only for pleasure or touring pur- 
poses, but for a great variety of commercial 
purposes as well. 

In these motors electricity, compressed air. 
steam, petrol or petroleum spint, and alcohol 
have each been used more or less successfully. 
Electricity and compressed air, however, are 

S uite unsuitable for general use, as energy in 
iiese forms can only be stored, on the vehicles 
themselves, in comparatively small quantities, 
which, sufficing for a run of a few miles only, 
requires to be renewed at frequent intervals. 
Alcohol as a fuel for internal -combustion motcjis 
is being used to a certain extent on the Conti- 
nent, but in this country it cannot be used 
economically, at present, on account of its cost, 
which is prohibitive. We liave thus left only 
steam ana petrol that are suitable for general 
use in motor vehicles, and of these two petrol, 
so far, has proved to he the more successful and 
the more economical for vehicles having solid 
rub^r or pneumatic tyres. For heavy vehicles 
haying steel tyres, steam-driven motors are more 
suitable than petrol motors, as the latter aie 
more liable to injury than the former from the 
excessive vibrations to which such vehicles are 
subject 

A conimercial motor vehicle, such as that 
shown in Plate, auryiag 26 cwt exclusive of j 
iU own weight and that of two persona, and | 
running on rubber tyres, is quite capable of 
a fiO-mOe daily run, if but few stops are neces- 
Of course the actual performance will 
oapei^ largely upon the number of stops re- 
to be made, and the whole secret of suc- 
^■sfuUy running such vehicles is to so organize 
tto runs that the stops shall be as few and as 
to apart as possible. A little forethought in 
wi ap p i n g out the runs of a motor van will often 
reduce Um running coats oonriderably. Under 
aMideralmy favouxable a daily run 

0 # 50 miles, for 300 days a ysar, may be reasem- 
ably expected; and a motor van doing this and 
bavii^ a capadty of 25 cwt, net^ wiU be equivsr 


lent to from four to six horaas and two vana 
Under suitable conditions the advantages of 
motor traction over horse haulage is shown, so 
to as grots annual costs are concerned, by the 
following comparative figures:— 

Running Costs or a 25k)wt. Albion Van 


Stasdisy Chargu 

Intereit on ospitsl st 5 per cent . 
Depreoistion st 15 per oent 
Driver’! weget, 62 weeki st aOs . 
Iniursnoe . . . 

Qsrsge 


A 

22 

67 

78 

10 

12 

180 


Ruhnimj Chai'ga tn Pence per MiU 

Tyre! st 10,000 milet per let (low eiti- 
mste) ... 

Petrol 

Lubnosting oil, gresae, ho 
Repsirt snd renewsli 


1-6 

11 

•06 

;60 

315 


Far snoom. 

A ». d, 

Aaauming s run of 60 milet per 
dsy, for 300 dsyt a year, run- 
ning olisrge! 60 K 300 x 3 16d , 
or 107 0 0 

Add itsnding chargee 189 0 0 

GroM annual coat 

Hormx Traction 

One 25-owt motor van eciual to four horaea snd two 
vana (low eatunate) 


Initial coat of two vana at A45 each 
Four horaea at i.40 
Two acta hartieaa at £10 
8undnea 


InU reat on capital at 6 yer cent 
Depreciation on (four horaea 
and two vana) at 16 |)er oent 
Two <Invcra at 28« jicr week 
Forage, four horaea at 10«. Ckf. ]ier 
week 

Shoeing and vet, four horaea at £8 
per annum 

Stabling four horaea and two vana 
at 26# 

Inauranoe 

One oatler at 25« per week 
Renewala two vana, aundiiea, kc . 


A 

00 

100 

20 

6 

276 


13 16 0 


37 10 
140 0 


100 0 0 
82 0 0 


62 

8 

66 

8 


481 6 0 


[h. B.] 

MotHIOffif or Mtismoffi (Ovis muiimon), • 
the only species of wild sheep known to occur 
in Europe. This sheep is alle|^ to have existed 
formerly in Spain, the Balearic Islands, and 
other countries of South Europe, but it is at 
the present time restricted to the islands of 
Sardinia and Corsica, and it is doubtful if the 
records of its occurrence elsewhere are to be 
trusted. Even in Corsica it appears to be very 
scarce and yerging on extinction if not wholly 
extinct; and in Sardinia it is far less plentiful 
than formerly. As in all wild sheep the coat 
is haiiy, wiUi underwool in the winter. In 
typical examples the coloor is dark-reddish or 
brownish-black mixed with grey, with a darker 
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gfxuuil ttreak; and there ie a consmcaous grey 
^laddle mark’ on each side of the boay*^ The face 
it greyish; the muzzle, belly, and in si de of the 
limbs are white or whitieh, and a black stripe 
extends down the front and outer side at the 
fore legs, and a similar but less well-defined 
mark on the hind legs, which contrasts strongly 
with the white on tne inner side of these legs 
below the knees and hocks. The tail is only a 
few inches long. The ewes are hornless or carry 
small horns. In the rams the horns are large 
and spread wide of the head on each side, form- 
ing a curve of about two-thirds of a circle, but 
without any spiral twist. 30 in. is about their 
average length, the record length being 38^ in. 
In the rams also there is a distinct mane on the 
throat and also on the nape of the neck. Like 
all wild sheen, Mouflon are extremely wary and 
difficult to snoot, since they frequent the high- 
est ridges of mountain ranges commanding a 
wide view of the surrounding country. They 
live in herds usually headed by an old ram ; but 
in the breeding season in the winter the herds 
break up into smaller parties consisting of one 
ram ana several ewes. Lambs are born in the 
late spring. 

The term Mouflon is sometimes loosely applied 
to several distinct species of sheep, and nas even 
been used for the ^oudad, Arui or Bearded 
Argali (Ammotrac/tis lerviaX which in the strict 
sense of the word is not a sheep at all. Jt has 
also been given to the wild sheep of Cyprus, the 
Cyprian Mouflon (Ovis op/iion)^ whicli appears 
to be nothing but an isolated local race of the 
Armenian and Persian species, Ovis orientalis 
or gmelini. This animal differs from the true 
Mouflon principally in having the horns cuiw- 
ing backwards over the neck and in being of a 
much paler and more sandy hue. 

It has been claimed that of all wild sheep 
the Sardinian Mouflon is moat nearly allied to 
domestic races, with which it readily crosses; 
and it has been supposed that it may be the 
ancestral stock, or one of the ancestral stocks, 
whence domestic sheep are descended. Apart, 
however, from the shortness of the tail, the 
Mouflon differs from all domestic sheep in cer- 
tain skull characters, the forehead being more 
elevated, the orbits more prominent, and the 
horns arising more forwards over the eyes. In 
view of these differences, the opinion above 
stated cannot be accepted as well established. 

[R. I.P.] 

Hi OMlciS* See Fuxoi. 

Moiskls or Fungi In Of f — .—There 

m m somewhat extsMve variety of dbeeses, both 
firm and soft in dmricter, wmd^ althottgli not 
pnssed tike the Cheddar and cheese ef a simikr 
type, owe their popularily, their texture, and 
their flavour to the mould which jprows upon 
thsi surface or withim The leatung vet— 
sr moulded dheeses, which are desmbed in 
Trsadi as wtstii , are in England, Stiltoa and 
Wensleydale ; while in Fraace they are the 
Bo^uerart, the Qex, the Moat Genis, thi She- 
smagcv aad the Septmeneel, Italy ekumoie the 
Gox^goanla. Amo^g the ddef varietiee of soft 
eheam oa whooh the langue grows upon the 
mat are the Brie» the Coedoatmier^ the Gam- 


I emhert^ the Font r^vflque, the Mont dK>r, and 
I the Bondott. The fun|p or moulde whidi p^y 
an important part in these various prodMcU 
are the blue — rrnmUiwm gUmuni) a mould of a 
similar character, which Lez6 declares to he 
closely allied to Uiis fungus, but not the actual 
P. glaucum as we know it in relation to the 
firmer cheeses — (hdium which plays a 

leading part in the production of the Gamem- 
bert ; and P. carididum^ which is now recog- 
nized by the name which it has received from 
the American expert Thom — P, Camemh«rti, 

It is to the last two varieties to which we 
specially refer. P. Camemherti is the indispens- 
aule and dominating mould which grows upon 
the crust of the Chmembert cheese like a white 
velvet pile, and which appears in the drying 
room in the first stage of the ripening process. 
The cheese gradually acquires, as the cheeses are 
turned from day to day, a grey or bluish tint, 
owing to a large extent to a growth of the blue 
mould to which reference has been made. It has 
been ascertained by repeated experiment that 
tlie white mould found on all good cheese is iden- 
tical. Pure cultures are easily prepared, and 
there are cases in which preparation is essen- 
tial, especially in new dairies, which are not 
impregnated as are others with the i^res of 
this useful fungua The cultivation of P. can- 
didum may also be essential if the conidia lose, 
as they may do, their power of germination 
where the fungus becomes too dry. Develop- 
ment, however, is rapid upon moist curd, within 
which its mycelium penetrates removing the 
acid and leaving the curd in an alkaline con- 
dition. Its woi^ is then completed, inasmuch 
as it has prepared the way for twicterial activity 
and the conseauent ripening of the curd, which 
becomes soluble and piquant on the palate. 

The same variety of fungus described under 
another name — P, album — ^performs similar work 
during the process of the manufacture of Bm. 
It attacks the lactic acid in the curd in a simikr 
way, leaving the bacteria to complete the woriL 
According to Duclaux, it is unwise of the makes 
to allow this mould to develop too much, as an 
opportunity is given for the too free development 
of the blue, or the fatal black, variety. It may 
be checked by the more frequent turning of ths 
cheese, when the mould is damaged or destroyed, 
or by reducing the temperature of the ripenii^ 
apartment 

(hdium laetii also plays a part ol great im- 
portance in the manulucture of Brie, and poa* 
sibly in other kinds of cheese apart from Cam- 
embert Its spores are preeent in the air m 
abundance whmver soft cheese is mads, while 
ths wall% bendiss, and utensik are firequenthr 
covered with the mould. 0. iactig is an active 
agent in fenaentetion, end is preeent in all good 
Oamemberta; its peeialiar property is to ieA»* 
ence the bouquet of the coMse. la an ezpeti- 
ment by Thoan, m which two seta of dmeeai 
were made, thoee from whidb (k Umtk wee ea- 
cluded p n ss w ea d ne bomniet et ell, elthough 
etherwise good, wherees theee in wbidb k wee 
p r e s en t po sees md a perfect bouquet 0. hutm, 
however, diould set m present in excess, for k 
is kaown to be ea oocasional ceuss of 
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poduoiRgaaietKiiMB ia tlie dieese with a result- 
mr imperfect flawmr. 

^This fuBtfue is easily distingmhed from P» 
Ckmtmberti dy examination through a mamify- 
iag Dett«r still, a microscope. We do 

net find’, Le^ tells us, *the graceful and delicate 
crests or the pencils which support the conidia, 
but we are able to distinguish the shoots of the 
jointed mycelium. These are m turn divided 
into small rectangl^ in each of which is an 
oldium. The mycelium may be described as a 
basis, grafted on to which are wreaths of oldia, 
somewhat similar to saccharomyces, but distin- 
guished by their rectilinear form ; they are, in 
fact, rectangular with the corners rounded off.’ 

[J. Lo.] 

RfOiiltlrtifi — The process of casting the 
leathers goes on throughout tlie entire year, 
as poultry-keepers know, but during the later 
summer or autumn it is customary for the whole 
the plumage to be renewed. This creates a 
demana upon the system for the material neces- 
sary to formation of the feathers, and unless 
care is taken, the constitution of the bird ma}' 
suffer therefrom. Some breeds pass more easily 
through the moult than do others, and it is an 
interesting fact that every year the period of 
moulting oecomes more prolonged and difficult. 
It is very seldom that a hen lays during the 
moulting time — in fact it is undesirable that 
she should do so, because otherwise there will 
be too great a strain upon her system. Those 
whose object is egg production should always 
seek to get their birds through the moult as 
early as possible, so that they may recommence 
laying before the winter arrives. As soon, 
therefore, as it is seen that the feathers are 
beginning to be cast, food should be given which 
will supply the material for the formation of 
the new coat. It is an excellent plan to put a 
little sulphate of iron and sulphuric acid in the 
drinking water, as that app^rs to have the 
effect of loosening the feathers; and to give meat 
in one form or another as part of the food. 
Where natural food is abundant there is no 
need for such meat to be supplied artificially. 

[E.a] 

Mountain Aoh| the name sometimes ap- 
plied to the Rowan. See Service Tree. 

Mountain Broods of Shoop.— These 
am easier to define than lowland sheep, be- 
cause, while mountain sheep may be im^rted 
for fattening oqrposes on to more fertile tracts, 
it would be Ikasardous to attempt the reverse 
proeesB with lowland slteep. Ilie mountain 
diera may be converted into a lowlander, but 
the lowlander cannot so easily be converted into 
a highlander. The conditions are harsher, the 
•oil poorer, the herbage scantier, and the climatic 
coomtioiio mom turbulent We have in Great 


Britain and Imland many kinds oi true moun- 
tain shee^ diaracterized by their small size, 
l^gbt weimt active habits, parti-coloured wool, 
a^ speckled laces. Th^ am also mostly pro- 
vided with horns, and in some cases pcos cs s the 
nwliiiets of the goat and of the dtamois, rather 
than the passivity of the pampered heavy breeds 
(tee Lovo-woollxd Ssaip and Lowlavd Brxbdo 
mBoKF), Sadi am the original Zetlaiid breed, 


famous for the fine wod used in the manufao- 
ture of Shetland shawls. They am small and 
nknble, and inured to much harddiip. Next 
in order come the Scottish Blackfaced or heath 
sheep, accredited with eating heather which 
communicatee a flavour to the flesh, similar to 
venison or even to grouse. These sheep am 
also daimed to be of English origin, and extend 
from the moors of Dumfries, over the border, 
into the waste lands of the English northern 
counties; through Yorkshire, down to the Peak 
district of Derbyshire. They also are largely 
kept on the mountains of Wales, and have 
recently been imported on to the chalk downs 
of Wiltshire. Tnis is a true Highland breed, 
inhabiting the black heathery mountains, and 
possessed of all the unruly instincts of the moun- 
taineer. Cheviot boasts another, but very din* 
tinct, breed of great hardihood, and tended by 
the most faithful race of shepherds in the world. 
Across the Border, southward, are found the 
Herd wicks of Westmorland, the Lonks and the 
Limestone Ci'ag sheep of Lancashire, the (’lun 
and Morfe common sheep, the Welsh mountain 
sheep, the native Exmoor and Dartmoor sheep, 
and, as a horned and native breed, although 
scarcely a mountain breed, the Dorset. Of tht^se 
most are homed, although in some breeds these 
appendages are confined to the rams. In some 
cases the horns have disappeared under the in- 
fluences of selection, but all the breeds above 
named bear the impress of original races. It 
must not, however, be thought that they have 
remained unimproved, for the contrary is the 
case. The Scotch Blackfaced sheep have been 
developed under the stimulus of showyard com- 
petition; and no breed has escaped the influ- 
ences of careful selection and cultivation. Some 
of the mountain breeds, as for instance those 
of the Wicklow Mountains in Ireland, are parti- 
coloured and of wild appeamnce. The number 
of distinct breeds is a remarkable feature ; but 
space forbids more than mentioning such breeds 
as the Radnor, and the Kerry Hill sheep ol 
Montgomery. Many of them only scale from 7 
to 12 lb. per quarter, and all of them produce 
mutton OI exceptionally good quality. This is 
only a general note as to what is meant by 
* mountain sheep’, and readers are referred to 
the special artides on each breed for fuller par- 
ticulars. Fj. Wr.J 

Moiis#f a general name for several spectes 
of the rodent genus Mus, which also includes 
the rats. The genus is distinguished from the 
allied genus Microtus or Arvicola, to which the 
Afield mice’ or voles belong, by the possession 
of rooted molar teeth, surmounted 1^ tubercles, 
and by the long and scaly tail The Commoii 
Mouse (Jfms muiulus) is snout 34 in. in length; 
the tail measures 3^ in- Its distribution u 
neurijr world-wide, and it is always found in 
assocmtion with man. Its original iiome is not 
known. Though it has many enemies, it holds 
its own by reason of its extraordinary fecundity 
The femsie is mature at a few months old, and 
brings forth several litters of four or five young 
in a year. The Common Mouse is not oonffnea 
to houses alone, but frequents bams, outhouses, 
and especially the t^ace beneath eonaUcka m 
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enormous numbers. It is best kept down 
keeping numbers of semi -wild cats about the 
formsteading, and tame cats in the house. Traps 
baited with cheese or meal are also effective. 

liie Wood Mouse (if. MlvoUicuB) is sliffhtljr 
larger than the Common Mouse. It is reddish- 
brown above, white on the under parts, with 
very long, white hind feet. It frequents thickets, 
fields, and gardens, and, as it is almost entirely 
a vegetable feeder, it does great damage. It 
does not hibernate throughout the winter, but 
makes a burrow, near which it buries large 
stores of grain, peas, beans, seeds, and the like, 
for use in cold weather, *bo that the unfortu- 
nate farmer or gardener has to support the 
creature from one end of the year to tne other *. 
The rate of increase of this species is even more 
rapid than that of the Common Mouse. Two 
females kept in captivity by a naturalist, began 
to breed at five and a half months old, and 
brought forth between them 36 young ones 
between 7th March and 9th Julyl It is sug- 
gested that the number of young ones in ea^ 
fitter (3 to fi) would have been larger in a wild 
state. The longest interval between two litters 
was twenty-nine days. Luckily the Wood Mouse 
is preyed upon by many birds, including the 
Black-neaded Gulls, and it is a favourite dSinty 
with weasels, stoats, and foxes. 

The Harvest Mouse (if. minutui) measures 
only in. in length. It is the smallest of Bri- 
tish mammals except the Lesser Shrew, which 
measures only 2 in. In general colouring it 
I'esembles the Wood Mouse. It is found through- 
out Great Biitain from Aberdeenshire south- 
wards, but is not certainly known to occur in 
Ireland. It makes a remarkable nest for its 
young by cutting leaves into long narrow^ strips 
and weaving them into a hollow ball, which it 
lines with soft vegetable substances. The nest 
is usually suspended between two cornstalks 
several inches rrom the ground. The full-grown 
mouse is so light that it can run up a stalk 
to get at the grain. This mouse also stores for 
winter use, but is more torpid, and requires 
a much smaller quantity than the Wood Mouse. 

The white mice, so well known as pets, are an 
albino variety of the Common Mouse, oi which 
colour variations are frequent See Rat, Volb, 
Mice, Damage to Woodlands. [j. a. t.] 
Mouth, Plooaoes of and litjurloo 
to> — The mouths of animals at all ages are 
liable to accident and disease, and the horse 
is expoMd to additional risks by the use of the 
bit ^e angles of the mouth (see Lips, Injuries 
to) are first inflamed and then hardened by bits 
that injure by their severity, or by the foolish 
application of blisters to make the horse for 
the moment more tractable. The gums and 
lining membrane of the mouth genmlly par- 
ticipate when eruptions such as stomatitis, or 
foot-and-mouth disease, affect the lips. From 
lodgment of particles of food between the teeth 
the gums are inflamed, and the jawbone itself 
may he affected. The teeth of animals are not 
very prone to decay, but diseased alveolar pro- 
cesses and fongs are not rare as the result of 
oonUnued irritation in the interdental spaces, 
or the loss of one tooth leading to excessive 
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growth of its fellow on the opposite jaw. The 
swelling of the gum and bm of the palate 
behind the top row of incisors is spoken of as 
lampas (see Lampas). The roof of the mouth 
and the sides, the floor (usually covered by the 
tongue), and the back part or fauces are all 
liable to injury by thorns, nails, glass, splinters 
of wood and stone, pieces of fencing, wire, and 
tin pots, which seem to have a special affinity for 
foodstuffs; so much so, that certain large forage 
cutters have magnetic appliances for withdraw- 
ing bits of iron in the course of chaff cutting and 
sitting. The soft palate is sometimes injured 
by giving balls on a pointed stick, and abscesses 
occMionally form at the back of the pharynx. 
Splinters of bone come through the gums be- 
tween the molars and the incisors, as a result of 
previous injury by the bit (see Breaking). The 
tongue is not often injured upon its dorsal sur- 
face, as the covering membrane is extremely 
dense, and the sense of taste is due to the pa- 
pillae, especially those on the back part. The 
sides are the more frequent seat of embedded 
thorns and splinters, for here the mobility of 
the tongue is least effective in removing objects. 
Tlie tongue in the horse and the dog is broader, 
longer, and relatively thinner than the tongue 
of ruminants, and not so much protected by the 
dense membrane, hence more often injured; but 
cattle are more prone to wooden tongue (see 
Agtinomtcosis) and tubercular lesions, and de- 
posits in the glands connected with the mouth 
and pouring their secretions into it. 

Serious injuries and loss of a portion of the 
tongue have frequently resulted from the bar- 
barous custom of applying the twitch to horses. 
Horses, pigs, dogs, and cats sometimes bite the 
tongue and fail to release it from the tush or 
canine tooth upon which it is impaled. Great 
swelling and much inflammation results, and a 
foul odour, as in all cases where the mouth mem- 
branes are exposed to the air for any length 
of time. An anthracoid disease of the tongue, 
which becomes too big for the mouth, has wen 
described under Anthrax, and on reference to 
Rabies the reader will find a like condition 
alluded to in dogs. Treatment of injuries and 
diseases of the mouth offers good prospects of 
success, so long as the animal can keep the oral 
cavity closed and benefit by the wai*mth and 
moisture. Removal of foreign bodies and the 
application of boiucic acid and glycerine, alum 
or tannic acid, is nearly always followed by 
repair in a ^ort time. Cleansing of the inter- 
dental spa^ with a solution of permanganate 
of potasn is recommended. In order to effect 
repairs within the mouth, nature demands no 
more than the removal of the cause, be it local 
or constitutional. [b. l.] 

MovvwrSi See BUtmakino Machinery and 
Reaping Machines. 

Mowlfli^— Mowing with a scythe is a for 
less important art than it was before the intro- 
duction of the mowing machine; still Uiere are 
occasions when the machine cannot be profitably 
employed, then the scythe is needed. Mowing 
always involves hard work on the scytheman, 
but a skilled man may mow two acres a day cl a 
well-standing crop, such as clover, without bc^ 
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nnduly taxed, while another man equally strong 
may oe knocked up with mowing an acre. The 
fofmer mows with a body swing, and the latter 
mainly with his arms. A good mower lays in 
the point of his scythe at the height he will mow 
right through the stroke, and he points out his 
stroke so that it leaves a perfectly level stubble, 
l^e back of the scythe blade acts as a runner, 
and if towards the end of the stroke the left 
hand is brought sharply round the left knee, 
there is no likelihood of the point striking into 
the ground, and the mower mis great power to 
finish his stroke at the time when the heaviest 
load is on the scythe. Scythes can be set to take 
a higher or lower cut or a wider or narrower 
one by altering the angle made by the blade to 
the handle or ‘ sned*. When mowing corn it is 
customary to fix on a bow or cradle at the end 
of the ‘sned*, so that the corn as cut may be 
swept forward and fall straight in the swath. 
These cradles are very simple, and take some- 
what different forms in different localitiea An 
essential part of mowing is efficient whetting or 
sharpening, and the whetstone or hone should 
be applied fiat to the blade, or a short bevel will 
be formed which will soon lose its edge. 

Tw. J. M.] 

Mud* — The mud collected from the bottom 
of ponds, ditches, &c., possesses a certain man- 
urial value, but not as much as might be ex- 
pected. Tlie fermentation processes going on 
in stagnant water are fairly complete, and they 
result in the decomposition of organic matter 
with formation of marsh gas, carbonic acid, hy- 
drogen, ammonia, and ouier substances. The 
roai’sh gas, being insoluble, is steadily given off, 
and forms the bubbles which continuously rise 
to the surface of stagnant water. It is obtained 
in larger quantities when the mud is stirred up 
so that the gas mechanically entangled can be 
liberated; in these circumstances it may be col- 
lected in a bottle filled with water, or the larger 
bubbles can be ignited on the surface of the 
water. The ammonia and other nitrogen com- 
pounds dissolve in the water; indeed their pre- 
sence is a sure indication that decomposition of 
organic matter is going on. 

Analyses made by the writer of two samples 
of mud are given iJelow. A was from a stag- 
nant pond which had not been cleaned for seventy 
years, and which was regularly a mass of weeds, 
such as silk weed, ^ympheea alba, &c., through- 
out the summer. B was from a pond into which 
a little ditch and some drains discharged, and 
was also well stocked with weeds. Yet neither 
sample of mud is rich, or worth much as ferti- 
lizer. 
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Some minis contain a certain amount of calcium 
carbonate in oonsequenoeof the presenceof shells; 
whm these have aocumnlatea through great 
periods of time th^ form marls ot considerable 
value. But s o long as ^y are siroply mud they 
m not worth any great expenditure in carting 
TOUUL 


and spreading, unless analysis shows the presence 
of sufficient nitrogen or calcium carbonate. 

The sticky, grei^ mud of a hard road or a 
town owes its stickiness to the deflocculated 
clay. The calcium carbonate and soluble salts 
having been washed out, the clay fioooules break 
down (see art ClatX and in this state reveal 
their extreme tenacity. [a. j. b.1 

Mud Fwvuri an inflamed condition of the 
skin of those pa^ of the horse most spattered 
in wet weather, as the back of the front legs, 
the front of the hind ones, the thighs, belly, ana 
chest Hunters are the chief victims, but weie 
are seasons when horses used only on the road 
suffer badly, and some contagium has been sug- 
gested, but not discovered, as the cause. Wash- 
ing with warm water provokes it Allowing 
the mud to dry on horses whose legs have not 
been clipped, confers a large degrM of immunity. 
Considerable inflammation, swelling of the legs, 
symptoms of fever and stiffness chioacterize the 
disease. The skin subsequently desquamates, 
much hair is lost, and the animal disfigured until 
the new coat comes again. Soothing applica- 
tions of glycerinated water — 6 to 10 per cent 
applied warm; and when dry again, a liniment 
or 1 part Goulard’s extract to 8 parts of linseed 
or olive oil, have been found to give most com- 
fort, and permit the painful skin to stretch and 
accommoaate the swelling within. A few oof>l- 
ing saline doses, as I oz. of bicarbonate of potash, 
and 1 or 2 oz. of sulphate of magnesium, or ^ oz. 
of nitrate of potash daily, facilitate recovery. 

[H.L.] 

Mulrburn. See Heather Buritino. 

Muir III, a synonym for Red Water. 

MullMnif* — agreeable sub-acid fruit 
would be of more importance commercially were 
it not for the fact that it deteriorates very rapidly ; 
indeed to be really enjoyed it should be partaken 
of quite fresh from the tree. Old ti’ees Dear the 
best, and many fine specimens are thought to 
date from the reign of James 1, when mulberries 
were extensively planted to aid in the produce 
tion of silk, an industry which it was then hoped 
to establish in this country. It is not, however, 
the leaves of the fruit- bearing Mulberry (Mortis 
niqray nat. ord. Urticaceic, a native of Persia) 
which are most relished hy silkworms, but Uiose 
of M. cUboy the White MTulberry. M, ruhra^ a 
North American species, produces dark-red ber- 
ries, but they are greatly mferior to those of the 
Black. The Mulberry Is best suited by a ridi 
deepL rather light loam, which should be neither 
part^nlarly nor wet. A southern position is 
to be preferred (in the far north, wall cultivation 
is required); and as the berries ripen very irre- 
gularly, and many fall before they are npe, in 
order to save them from being spout it is best to 
plant mulberries upon a lawn. Propagation is 
by layering the young branches in autumn or 
spring, but advantage might well be taken of the 
fact that quite large fruit-bearing branches will 
readily root if inssri^ in autumn to the depth 
of a foot or so in goed soil. The Mulberry re- 
quires but little pruning, but it is of importmice 
^t young plants should be i^ularly trans- 
plant^ ana trained with strai^t stems and 
good heads. When fdanted in their permanent 
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S MitionB care should be taken that the soil con- 
tions are as good as can be secured for the 
future welfare of such a long-lived and fruitful 
tree. [w. w.] 

MulohM.— The importance of moisture to 
farm crops is not often realized to the full by 
farmers in the northern part of Great Britain, 
largely because the crops do not usually suffer 
very much from lack of water, except on sandy 
ana gravelly soils or in dry seasons. In the 
south of England, in America, and on the Con- 
tinent, the preservation of soil moisture is of 
prime importance, and great care has to be exer- 
cised in this direction if the growing of farm 
crops is to be a success. There is no doubt that 
in Great Britain sufficient rain falls in the year 
for the requirements of crops, if it were only dis- 
tributed over the year inst^d of coming mostly 
in the wintertime, when the land is either bare 
or the crops are more or less in a dormant state. 

The problem is, how can we conserve the ex- 
cessive amount of rain which falls in the winter. 
One of the ways in which it can be done is by 
the application of mulches. A mulch is any- 
thing laid on the soil in such a way as to hinder 
the evaporation of water from the surface. For 
this purpose, straw, leaves, stones, and a thin 
layer of dry soil are all more or less effective. 

Straw is chiefly used in gardens. Leaves pro- 
vide a natural mulch in woodlands by falling in 
the wintertime on the surface of the soil above the 
roots. The importance of stones as conservers of 
moisture was well known by Lord Bacon, when 
he said that a heap of stones round a young 
tree brought it on twice as fast as one without 
the stones on the surface, his explanation being 
that the stones conserved the moisture. In the 
south-east of England there ai'e dry vall^s al- 
most covered with flints on the surface. In the 
wintertime there is plenty of moisture, and these 
flints conserve the moisture in the summertime. 
It has been reported that a new tenant carted 
these flints off the land, with the result that his 
crop turned out a failure. After discovering 
his error, he carted them back again. 

Soil mulches, however, are by far the most 
important to the agriculturist In the spring 
and summer the moisture from the subsoil is 
drawn up to the surface, just as oil is dmwn up 
by the ‘ wick* of a paraffin lamp. After reach- 
ing the surface the moisture is evaporated and 
escapes into the atmosphere. This evaporation 
is most rapid with a hot sun and a strong 
wind. By stirring the surface soil to the depth 
of a few inches, after it has become sufficiently 
dry, the connection is broken between the upper 
layer and the soil below, with the result tnat 
the escape of moisture from the soil is consider- 
ably diminished. 

In American experiments reported on by 
Professor King, the following results were ob- 
tained on a sandy loam:— 

Tablb showing Watrb Lost in 100 Days, btatid 
AS iNOHXs OF Rainfall 

No mulch 6*S6 inches. 

Mulch 1 in. deep S*a0 „ 1 

Mulch 2 „ 2^ „ 

Mulch 8 „ 2*54 „ 

Muleh4 2-78 „ 


I The point must not be overlooked that the ex- 
I periment was carried out in a countiy where 
the evaporation of water from the soil is venr 
great, in Great Britain the same principle holds 
good, but the amount of water lost per year is 
much smaller. In the above table the mulch- 
ing has reduced the loss of water to one-half, 
and the d-in. mulch has been the most effective. 
This is rather convenient, as 3 in. is about the 
depth an ordinary harrow would go by being 
digged over the surface. 

Tie effectiveness of a soil mulch, however, 
varies with different kinds of soil. These figures 
are also taken from American experiments re- 
ported on by Professor King: — 

Table showing Water Lost on Different Soils 
— MULOU 2 IN. DEEP 

Ooane land 11 inch. 

Black marih soil 3*9 inches. 

Clay loam (fine) 3*9 „ 

Olay loam (crumb form) ... 2*8 „ 

Dry peat 2*0 „ 

It will be seen that the coarser-grained tex- 
ture produces a more effective mulch than one 
extremely fine. C!oarse sand was the most effec- 
tive. A comparison of the clay loams, one with 
a mulch in very fine condition and the other 
one in the form of small crumbs, shows the latter 
to be more effective; due, no doubt, partly to 
the finer mulch admitting less air l^tween its 
particles, and also very quickly losing its function 
as a mulch by becoming connected with the soil 
below, instead of remaining as a comparatively 
dry layer on the surface. 

Boil mulches lose their effectiveness very 
quickly after becoming wet either by rain or by 
watering. Gardeners know this quite well, and 
if plants in the open are water^ during dry 
weather, the watenng must be continued as long 
as the dry weather lasts. The watering has the 
effect of connecting the dried surface with the 
soil below, with the result that moisture is drawn 
from below and very (quickly evaporated, leaving 
the soil very much dner. 

Practical Application of Mulches.— -C srsa^ 
Crops.— In many parts of Great Britain it is 
customary to sow the grain, harrow it in, and 
leave the surface rolled. This admits of great 
loss of moisture up to the time the leaves ot the 
young cereal plants cover and shelter the soil 
The crop often suffers from want of moisture at 
brairding time. The loss of moisture can be 
considerably reduced by lightly harrowing the 
rolled surface after it is sufficiently diy, but 
not before, and to such a depth as not to disturb 
the sprouting grain. In this way a mulch is 
form^ on the surface, and the ascending mois- 
ture is imprisoned at the place where the grain 
is fferminating, thus enabling it to get more 
qumkly and more surely estiAlished. 

Land jfw TVratjpt.— In the springtime, land 
which is intended for turnips is often left hath 
till all the other crops are sown. In dry weather 
the soil in this condition loses so much of its 
moisture that, by the time the land is ready for 
sowing, it might contain insufficient moisture 
for a suooessfm braird. By lightly harrowins 
the turnip land in the spring we moisture wiu 
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be ooneerved, and tbe field can be left quite 
aafelj tUl the other crops are in. 

RM Oropc.— In many parts of Great Britain, 
although turnips are sown on drills, there is no 
attempt made to keep the drills well earthed 
up during the summertime. With turnip land 
worked pretty much on this system, the more 
freq^uently the soil is stirred during dry weather 
the Mtter, and the less will the crop suffer from 
lack of moisture. The horse hoeing mulches the 
soil, and the frequent working prevents the sur- 
face layer from becoming connected with the 
soil below, and from thus losing so much water 
by evaporation. This principle is well known 
to British farmers, for they now re^rd it as a 
sound maxim in dry weather that * tlie more the 
irons are among the turnips till the leaves cover 
the drills, the better’. 

In conclusion, it is necessary to point out that 
mulches should be used with discretion. An 
effective mulch cannot be made until the surface 
soil is sufficientlv dry. In Great Britain they 
can only be used to a limited extent, and it is 
only on soils which suffer from drought that they 
are of use. On soil which does not require 
mulching, they may keep it far too moist; but 
where crops suffer from drought in the suiiinier- 
tiiiie, early ploughing and mulching of the soil 
will conserve the soil moisture to a large extent 
and enable one to grow crops much more success- 
fully. See also Dry Farming. [j. po.] 

Mulchinig. — In conserving warmth and 
moisture, in checking the growth of weeds, in 
saving strawberries, &c., from being spoilt by 
contact with the earth, and as a method of 
applying manure to plants, this operation is 
ot great value in the garden, and it might well 
bo resorted to more often than is the case. 
Mulching is particularly helpful to recently 
planted trees and shrubs, and in enabling fruit 
trees which give promise of a heavy crop to 
perfect their fruits. Chaff, straw, short litter, 
spent tan, cocoanut fibre, rotten manure, and 
frash dung are all valuable as mulches accord- 
ing to the effect desired, the last mentioned 
being applied to stimulate asparagus and other 
vegetable crops into early growth. Where mulch- 
ing is objected to on tlie ground of appearance^ 
the difficulty can be got over by spr^ing soil 
over the mulch. [w. w.] 

Mula.— -Although the term *mule’ is some- 
times applied to She progeny resulting from 
crossing norses and asses, irrespective of the 
sexes of the parents, it is by the common con- 
sent of breeders now restricted to the offspring 
of the male ass or * Jack’ and the female norse 
or Mare ; the converse cross of the male horse | 
or stallion and the female ass or * Jenny’ being I 
known as the * jennet’, ‘hinny*, or, especially! 
in Ireland, as the ‘mute’. Although jennets 
are fast trotters and possess great powers of 
endurance, as well as longevity, and although | 
tlmy have been extensively bred in Mayo, Cork, 
^pwrary, and other parts of Ireland, as well as 
in Italy, no mat amount of care or attention 
has been paid to the stock, ordinaiy donkeys 
and TOnies having been used for the most 
part for breeding purpoaea. It is commonly 
held by mule aM jennet breeders that the 


donkey strain is prepotent over that of the 
horse whether the donkey be sire or dam. This 
certainly seems to be so with respect to mules ; 
but it is not so mkrkedly the case with regard 
to jennets, in which the characters of the two 
parents are more equally blended. This fact, 
coupled with inferiority in size, enables a prac- 
tised eye to distinguish jennets from mules 
without much difficulty. If large she -asses, 
such as ara now employed almost solely for 
breeding jacks, were paired with stallions of 
suitable size, there seems to be no reason why 
a breed of jennets rivalling mules in usefulness 
should not oe produced. 

The usefulness of mules depends in a great 
measure upon the circumstance that they com- 
bine in a remarkable degree the constitutional 
attributes of their parents on both sides. De- 
scended originally trom the species of wild ass 
inhabiting the rocky semi-desert areas of Nubia 
and Upper Egypt, where food is neither rich 
nor plentiful, and where the heat is excessive 
and the cold never severe, the jacks transmit 
to their hybrid progeny a faculty for resisting 
privation and for withstanding tropical heat 
which horses do not possess. Mares, on the con- 
trary, are descended from one or more than one 
equine stock that, before being reclaimed by 
man fi‘om a wild state, roamea the plains or 
woods of Central Europe and Asia, and thus 
became adapted to the rigorous conditions pre- 
vailing in the winter in these temperate lati- 
tudes. From their asinine ancestry mules liave 
inherited indifference to tropical conditions ; and 
to their equine blood they owe their hardiness 
in resisting the cold of high altitudes and nor- 
thern climes where donkeys do not thrive. 

The value of mules as beasts of draught and 
burden cannot be overestimated. It nas for 
long been fully realized in most parts of the 
world, although, in England, ignorance and pre- 
judice have debarred their use on any extensive 
scale. The testimony of those who have had 
experience of both horses and mules is convinc- 
ing as to the superiority of the latter animals 
where econouiy has to he considered and hard 
work done. They are longer lived, and able to 
withstand the effects of hand work for a greater 
number of years; they are constitutionally 
stronger, and less liable to the sicknesses to 
which horses are subject; they can be kept in 
vigour and health on coarser and cheaper food, 
and are therefore far less expensive to feed; 
they are hardier and able to resist extremes of 
temperature, especially of heat, of which horses 
are, comparatively speaking, intolerant; their 
narrow hoofs give them greater surefootedness 
than is found in horses, and enable them to 
pick their way with safety over mountain passes 
and by precipice edges which horses are afraid 
to traverse, Of along which they cannot be led 
or driven without grave risk of oisaster. Added 
to this mules have more caution, pluck, and 
perseverance than horses on difficult or danger- 
ous ground, and are not less docile and tract- 
able when managed with skill. 

These all-round advantages of mules over 
horses in the way of economy of keep and work- 
ing capacity outweigh the disadvantages with 
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renpeet to particular uaea. For it must be eon- 
eeMd at once that the lightest mules are in- 
ferior in the matter of speM to go<^ fast hack- 
neys and trotters; ana the heaviest draught 
mules fall short of Shire or Clydesdale horses in 
actual pulling power, by reason of their lighter 
build and lesser weight The objection that is 
taken to mules on the score of b^ temper and 
obstinacy may be dismissed by the remark that 
in the opinion of competent judges these so- 
called vices are the out^me of mismanagement 
and of cruelty towards beasts of a naturallv 
nervous temperament which require above all 
things kindness and intelligence in handling. 

In no part of the world has the importance of 
mules taJken more practical shape tnan in the 
province of Poitou, in the west ot France, where 
for several centuries the breeding of draught 
mules has been the principal occupation of the 
country peasantry. Although at the annual 
winter fairs held in this district, mules of dif- 
ferent kinds are exhibited for sale, the breed 
for which this part of France is famous, the so- 
called Poitou mule, is the one that is roost in 
evidence, and that is specially sought after by 
purchasers from America and elsewhere. A 
good Poitou mule stands about 16 hands at 
the withers, has a larse and heavy head with 
long ears, a short neck, broad chest, muscular 
shoulder, capacious barrel, and above all, short 
and thick, but flat and hard legs, with large 
wide hoofs. It is upon the strength of the legs 
and the width of the hoofs that the value of 
this breed chiefly depends, for they are used 
almost wholly for ploughing and other heavy 
agricultural or I’oad work, for which narrow- 
hoofed beasts are little fitted. Mules of this 
breed, which vary in colour from black to white, 
though the majority take after their jack sire 
in being some shade of dark-brown, fetch from 
£40 to £00 or even more, according to size and 
quality, when about three or four years old, 
whereas horses of comparatively the same capa- 
bilities fetch only about £20 or £40, 

For producing mules of this description a 
special oreed of asses has been developed by 
careful selective breediz^. The chief points to 
be looked for in these Poitou asses are a head 
of great size, with large heavy ears, a long body, 
rough, shaggy coat, bhick or brown colour, greys 
being always rejected for stud purposes, and 
hoofs comparatively broad and much less con- 
tracted at the heel than is usually the case with 
asses. The height varies from about 18 hands 
in the females to 16 in the jacks. Good jacks 
are very valuable animals, and are seldom sold 
except at prices which are almost pruhibirive. 
Cart mares standing from 16 to 16 hands are 
used for crossing wiui the jacks, and those that 
will take the ass and bear a mule are prized 
much more highly than those that can only be 
used for breemng their own spedes. Spanish 
or Catalonian ji^s, which were brought to 
Spain by the Moors and are used in breeding 
Spanish mules, differ from Poitou jacks in mucfi 
the same character as hackney differ from cast 
horses. Thev are lighter in build, finer about 
the legs, and have we narrow hoof charmcter- 
istio m their progenitors, the wild aaaes of 


north-east Africa. Similarly the Spanish mules 
bred from these jacks difl»r from the Pbiton 
mules in lacking the sturdy limbs and broad 
hoofs of the latter breed. In Spanish mules 
the body is apt to be too hum and weighty for 
the legs, giving them a top-heavy a^^iearance ; 
but if due care be taken to eliminate this 
defect by selecting a good Catalonian lack of 
about 14 hands for sire, and a mare of about 
16 hands with a dash of the thoroughbred for 
dam, a maniificent mule of great l^uty will 
be the result Mules bred in this manner mav 
equal the Poitou mule in height ; but in accora- 
ance with their lighter build they are less suit- 
able for very heavy work, although far more 
useful where speedy transport is required, on 
account of their trotting and galloping powers. 

The Kentucky mules, which are famous all 
over America, owe their well -deserved repu- 
tation to the importation in the early half of 
the last century — between 1830 and 1840— of 
two Catalonian jacks, which were crossed with 
the ordinary female donkeys of the State and 
produced a roost useful strain of roule-breeding 
lacks. It has been said, indeed, that all the 
best mules employed in North America at the 
present time owe their quality to this infusion 
of Spanish blood. However that may be, the 
immediate results obtained from them furnished 
convinciiig evidence of the value of well-bred 
mules. ^ highly appreciated indeed are these 
animals in the United States, that in 1889 over 
one hundred and fifty thousand were foaled, 
and the number is increasing every year, large 
quantities of jacks being imported, from Spain 
and elsewhere for the purpose of breeding them. 
They are extensively used in the towns for 
heavy dock and railway work, and for lighter 
draught work of all kinds ; in the roininc dis- 
tricts for labour for which horses are less fitted; 
in the country for reaping, ploughing, and other 
agricultural pursuits; and in the ariiiv for trans- 
port. It is reckoned, in fact, that they can do 
almost every sort of work that was formerly 
performed by horses, and at a much cheaper rate, 
since three mules can be kept in working order 
on fodder that would supply onlv two norses, 
each comparable to a mule in working capacity. 
They are also invaluable as pack ammals, for 
a good mule if judiciously lolled is capable of 
carrying over rough country a load of about 
180 or 200 lb. 

What is true of mules in America is true of 
these animals in other parts of the world. In 
South Africa, for example, teams of mules have 
been found superior to teams of oxen for wagon 
drawing ; but it has also been found that ^ey 
pull b€^ if one of the leaders is a mare, for 
naving been foaled and brought up by mares, 
mules have great affection for the company ^ 
horses and a oorreeponding dislike for that of 
asses. In India thc^ are extensively used bgth 
as pack and draugnt animals in battcory and 
other military work ; and of late years careful 
attention has been paid to the breeding of 
smrvioeable animals in that country. 

The question of the fertility of mules has 
been much discussed. It appears to be ad- 
mitted on all hands that they are absdutely 
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■terile when paired together. This bar to the 
direct proportion of the stock is the one 
serious aefect that can be allec^ against these 
animals. Furthermore, the bmance of evidence 
18 strongly in favour of the commonly accepted 
view that mules ara also infertile when paired 
with horses or asses. Those who incline to the 
contn^ opinion base their belief upon the 
established fact tliat female mules have been 
found suckling foals, and that an animal for* 
merly in the Jardin d’Acclimatation in Paris, 
and alleged to be a female mule, produced foals 
when cixissed with horses and asses. Those on 
the contrary who hold that mules are com- 
pletely sterile not only inter se but with the 
parent species, maintain that all cases of mules 
suckling foals are instances of abnormal lac- 
tation excited by the emotional influence of the 
maternal instinct; and justiflcation for this 
view of the matter lies in the admitted fact 
that the phenomenon of abnormally induced 
lactation has been observed in several species 
of mammals, and is known to have occurred 
on more than one occasion in mule-mai’es which 
had adopted foals. As for the fertility of 
the Parisian mule, it has been pointed out that 
nothing was known of her ancestry ; and, more- 
over, since her progeny by horses proved fer- 
tile while those uegotten by asses weie sterile, 
the conclusion that she was in reality a mule- 
like horse and not a true mule has much to be 
said in its favour. Nevertheless, since a good 
many instances are known to animal breeders 
of the progeny of distinct species proving occa- 
sionally fertile which weie previously regaitled 
as absolutely sterile, it would be itish to state 
dogmatically that mules never form fertile 
crosses with horses or asses. All that our pre- 
sent knowledge justifies us in saying is that up 
to the present time no undoubted case of this 
has been recorded; and that as a geneial rule 
such unions yield no result [r. i. r.] 

MumpSp—The infectious fever known as 
mumps in human subiects is not the same thing 
as commonly passes by that name in animals. 
A swelling of the parotid gland under the 
ear, and extending down between the jaw- 
bone and the neck, may arise from strangles 
(nee StranolesX or from cold, or external vio- 
lence, or the lodgment of foreign bodies in 
the duct. It gives rise to much inconvenience, 
causing the animal to poke out the head and 
experience some difficulty in swallowing. This 
parotitis, as it is more correctly called, may be 
a Mquel to influenza or associated with other 
specinc diseases, as tuberculosis and actinomy- 
cosis (see Actinomtoobib). Suppuration or the 
formation of abscess is indicatea when the swell- 
ing becomes extremely painful and a soft place 
or * point * threatens to oreak if not lanced, and 
matter is then liberated. Treatment varies ac- 
cording to the cause, but every effort should be 
made to prevent the structural changes which 
result frank the fonnation of abscesses. Poul- 
tices, warm fomeotatimis, iodine linimen^ and 
such ammoniaeal preparations as white oils, 
near to cut short the malady and prevent pus 
sormation. Bran madras, porndge, pulped ro^ 
and other soft foods should be offered. [h.u] 


Muriatra of Potanfu—This is the name 

given to the most largely used of the concen- 
trated potash salts. It consists of more or less 
impure potassium chloride, KCl, and is made 
from the mineral camallite (see Potash Man- 
ures). Carnallite is found in enormous quan- 
tities in the German potash dejiosits, and prao- 
I tically the whole of our supplies of muriate of 
potash are derived from it. It is a compound of 
the chlorides of potassium and magnesium with 
water (KCl.MgClj.flH^O), and is found mixed 
with common salt and kieserite. About 2^ 
million tons of carnallite are mined annually, 
and nearly the whole of this is used for the 
manufacture of muriate of potash. A little 
carnallite is used in the crude state as manure, 
but as it is a hygroscopic it is not a popular 
manure. 

Muriate of potash is prepared from carnallite 
by a comparatively simple process of solution 
and recrystallization. The carnallite is dissolved 
in a hot saturated solution of chloride of mag- 
nesium, which on cooling in crystallizing pans 
deposits crude muriate of potash. The crystals 
are separated from the mother liquor and washed 
with cold water. This is in outline the process 
by which commercial muriate of potash is ob- 
tained. In practice the process is elaborated 
more or less in its details. The muriate of pot- 
ash BO obtained contains from 70 to 98 per cent 
of pure potasHiurn chloride. The principal im- 
purity is common salt, of which from traces to 
over 20 per cent may be present. Small quan- 
tities of magnesium chloride, magnesium sul- 
phate, water, and other sulistances ara also 
present. 

The production of muriate of potash, like that 
of the other impf)rtant pc)taHh manures, has in- 
creased with great rapidity during the past 
twenty- five years. Thw is shown by the fol- 
lowing figures: — 

Production of Muriate of Potash in Okrmant 

1880 tons. 

1885 104,500 

im 134,700 „ 

1895 145,027 „ 

1900 200,471 „ 

1906 259,103 „ 

This increase though rapid is not nearly bo 
great as in the case of kainite, nor does it rmly 
represent the whole truth. The substanoeB 
known as * potash manure salts* are really im- 
pure varieties of muriate of potash (see Potash 
MANURE Salts). They bep.n to be used in 
quantity only about 1880, when the production 
was 9500 tons. In 1906 the production was 
276,669 tons. 

Muriate of jiotash is used both for agricul- 
tural and inausuriai purposes. Great quan- 
tities are used for the manufacture of caustic 
potash, nitrate of potash, chromate of potash, 
chlorates, and other products. In Germany 
itself comparatively little is used as manure, 
while very large quantities are used for manu- 
facturing purposes. In other countries, though 
great quantities are used for manufacturing pur- 
poses, about two-thirds of the total export is 
used for agricultural purposes 
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Pure potassium chloride contains the equiva- 
lent of per cent of potash, but the standard 
muriate of potash of commerce is only 80 per 
cent pure, that is, contains only 80 ^r cent 
of pure potassium chloride, ana is therefore 
equn^alent to 60'6 per cent of potash. Muriate 
of potash is ordinarily Quoted and sold in the 
market on the basis of 80 per cent purity. 
That is, the price per ton quoted for muriate 
of potash in market reports is on the assump- 
tion that the muriate is of 80 per cent purity 
and contains the equivalent of 60*5 per cent of 
potash. As already stated, muriate of potash 
varies considerably in purity, and different quali- 
ties from 70 to 98 per cent pure are produced 
The prices of these vary according to their 
purity. The price for 80 per cent pure is taken 
as the standard, and the other ordinary qualities 
cost more or less in proportion to the percent- 
age of potash. 

As muriate of potash is a manufactured article, 
it costs a little more per unit of potash at the 
point of production than a crude salt like kainite. 
On the other hand, the further we get away 
from the point of production the cheaper rela- 
tively does the potash in muriate become as 
compared with the crude salts. This is on ac- 
count of the cost of carriage. One ton of muriate 
of standard quality contains as much potash as 
4 tons of kainite, for kainite contains only about 
12*6 per cent of potash (see Kainite), while mu- 
nate of potash of standard quality contains 60*6 
per cent. It is largely on this account that 
muriate of potash is little used as a manure in 
Oermany, for there, near the point of produc- 
tion, the crude salts are cheaper sources of pot- 
ash ; and on the other hand, munate is largely 
used as a manure, and crude salts are compara- 
tively little used, in places remote from Ger- 
many. Even in this country, if the prices are 
compared it will be found that muriate of potash 
is a rather cheaper source of potash than kainite, 
for 1 ton of muriate is equivalent in potash to 
4 tons of kainite, while the price is not four 
times as great 

Muriate of potash may be used for all crops 
as a potash manure. High-grade sulphate of 
potash is the only other potash manure equal 
to it in concentration, ana muriate has the ad- 
vantage over sulphate of potash that it is rather 
cheaper per unit of potash. On the other hand, 
the results of experiments indicate that sul- 
phate of potash, when used as a manure for 
the potato crop, gives tubers of rather better 
q^uality than muriate of potash. So far as quan- 
tity of crop goes, there is little to choose be- 
tween munate and sulphate of potash as man- 
ure for the potato crop. In the case of all our 
other ordinary crops there does not appear to 
be any great difference between sulphate and 
muriate of potash, weight for weight of potash, 
in regard either to quantity or Quality. The 
muriate of potash is therefore to be pmerred, 
as it is cheaper weight for weight of potash. 

In comparing muriate of potash with kainite 
we have to take into account the fact that kainite 
oontains a large amount of common salt and of 
tfie sulphate and chloride of magnesia. See 
Ejjnitb. [j. h.] 


Murrmln. See Cattle Plaque and Biv- 

DEEPEST. 

Musdli a small genus of flies of which two 
are found in Britain, namely M. domutica and M, 
corvina. The former is the Common House Fly. 

M. corvina^ Fab., is a fly which is said to bre^ 
in rotten cheese, and is abundant from spring to 
autumn inside of windows, in gardens, &c. It 
expands ^ in., and is bristly, but the sexes are 
very dissimilar. The male is deep-black; eyes 
brown, body ochreous, the base, and a stripe 
down the middle, black. The female is silvery- 
grey, with a black stripe on the crown and four 
on the thomx; the body is tessellated with black, 
and the legs are black. It differs in many re- 
spects from the Common House Fly. It only 
lays about twenty -four eggs, which are much 
larger than those of M, domestica. 

M. dome$tica^ Linn, (the House Fly), is exceed- 
ingly numerous in houses, barracks, refreshment 
rooms, &c., soiling the windows, blinds, l>ed 
hangings, &c., especially when they are white, 
and foc^ of all kinds. The maggots are hatched 
in moist dunghills, &c., where they are trans- 
formed into flies, horse manure especially being 
chosen. The length of the House Fly is about 
^ in., the face si Iky- white, with a black stripe 
on the crown ; thorax grey, with four black 
stripes; scutel grey; body ashy or ochreous, 
with the extremity ash colour, and a blackish 
stripe down the middle; wings ochreous at the 
base. The eggs, of which a female may deposit 
as many as 160 in a single batch, are white in 
colour, elongated at one end, rounded at the 
other. During the fly’s lifetime it may deposit 
six or more batches, Jesson says in bundles of 
60. They hatch in warm weather in less than 
a day into small greyish grubs, pointed at the 
head* end, swollen at the tail, which is bluntly 
truncated, and which bears two ti'acheal open- 
ings; on the third segment from the head are 
two lateral processes, terminating in seven round 
bodies forming a uniform boraer. They are 
tracheal processes. According to Hewitt, the 
ova may hatch in from eight to twenty-four 
hours. In from five to eleven days the larvte 
mature and reach the length of nearly ^ in. 
There are three larval stages, the larva moulting 
twice. The pupal stage is passed in a brown 
puparium of elongatea oval form ; at the an- 
terior end on each side is the remnant of the 
anterior spiracles. This stage lasts three to 
eighteen daya Thus a generation takes from 
eight to thirty days to mature. The rate of 
development is proportional to the temperature. 
There are certainly four or more broods in 
Britain in the year; in the southern American 
States as many as fourteen seem to occur. 

This house fly occurs in woods and outhouses 
and stables as well as in man’s dwellings. Hie 
part the flies play in spreading such a dise^ 
as enteric fever is very important l^e adult 
flies feed upon the moisture not only of food, 
but of human and other excreta. In this way 
the genns of the disease are carried on the feet 
and body of the flies to our food and even drink. 
Outdoor privies and latrines riiould always be 
carefully attended to, so that no undue exposure 
is allowed. 
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They winter in the adult stage behind the 
paper of walls, &c., and may even breed in 
winter. 

The breeding g^und of house flies can usu- 
ally be traced to some stable-manure heap near 
by, but they may also live in cow dung; also 
in spent hops, poultry dung, human excrement, 
woollen garment^ and paper fouled by excre- 
ment. Closed bins shoula be used for hoi^se 
manure, and the manure frequently removed. 

House refuse and all excremental substances 
should not be deposited near houses. What 
can be burnt should be destroyed at once. 

[f. V. T.] 

Muscldanp a family of two-wing^ flies to 
which belong the House Fly {Munca domeatica)^ 
r»lue-bottIe Flies ^allipliora), Green-l)ottle Flies 
(Lucilia), Storm Flies (Stomoxys), Horse Flies 
(Hflematobia), and others. These and others are 
not only annoying to man by defiling his food 
and surroundings and by pi*oducing irritation, 
but they may carry disease germs (enteric 
fever). Meat tind other products are attacked 
by Blue-bottle Flies, and sheep and other stock 
by the Green -bottle Flies. The Stonn Fly 
and Horse Flies are bloodsuckers. The larva 
or maggot of these Mnsc-idte is in the form 
of a >^ite footless grub, tapering to a point 
at the head end and truncated at the tail end; 
they are repulsive -looking creatures of moist 
appearance (gentles). The larva; live in all 
manner of places, such as hoi*se manure, vege- 
table refuse, soil, on animals and dead animal 
flesh. The pupal stage is formed in a brown 
puparium. [r. v, t.] 

Muscovite, or white mica, is descrilied 
under the art. Micas 

Muscovy Duck, one of the oldest races 
of ducks, which has not, as its name would 
indicate, any connection with Russia, but is a 
native of South America, where it is veiy widely 
distributed. It has been known in Europe for 
nearly 250 years, and its introduction was one 
i>f the results of the discovery of America by 
the Spaniards. It has been suggested that the 
name is a corruption of the term ^musk’, due 
to the fact that there is a peculiar odour emitted 
by the flesh of the birds when they are old. It 
is very long in body and boat-shaped, fine in 
^ne, carrying a large quantity of flesh, which 
is fairly good for the table, though s^imewhat 
highly flavour^ This only applies to young 
birds, as the older specimens are very tough. 
They are excellent foragers, and can be kept 
under almost any conditions. They are not very 
good layers, ana are mainly kept for table pur- 
poses. One peculiarity is that around the eye 
upon the face the flesh is entirely bare of feathers 
and bright-red, and on the front of the head is 
a large knob of flesh which, with the featheiiess 
face, gives it a somewhat raw appearance. The 
wings are large and strong, as might be antici- 
by the quantity of f^h carried upon the 
breast These birds' grow to a great size, fre- 
quently reaching 12 lb. The met is that in 
respect to qualities they have many points in 
their favour, and some of their weaknesses could 
have been modified by breeding; but the reason 
why the Muscovy duck Ims never attained any 


measure of popularity is simply due to its vile 
temper. No other denizens of the poultxy yard 
can live peaceably with this breed, and for that 
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reason many of those who kept it at one period 
have had to give it up. [e. b.] 

Muscular System. 8ee Putsioloot of 
Farm Animals. 

Mushrooms. — Mushrooms belong to a 
group of fungi of which there are numerous 
species similar to one another in geneial struc- 
ture and appearance, to such a marked degree 
that only an experienced cryptogamist can de- 
tect the cultivated variety among others of 



Fig. 1 fig 2 


similar form. Mushrooms are merely the spore- 
producing organs of the plant, which assume 
a dense mass of netlike filaments below the 
ground where the soil contains an excess of 
humus and decaying vegetable matter. The 
spore - bearers, or mushrooms in the ordinaiy 
sense, are usually cap -shaped, and ai'e sup- 
ported on a shoj^ thick stem. In Agaricus, 
the genus to which the great majority of mush- 
rooms belong, the under surface of the cap is ^ 
studded with numerous thin plates (gills) radio 
ating from the stem to the circumference, ai^ 
in tne sides of these the spores are formta. 
These gills may be continued unbroken ii^ 
the stem, or separated from it by a naj||bw 
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r k Thate and other TEriations, including 
colour of the s^res, and the presence or 
abeenoe of a memoranous lining, which in 
young mushr(x>m8 pass from the edge of the 
cap to a ling round the stalk, constitute im- 
poitant characters in determining the genus 
and species to which the many varieties belong. 

The cultivated mushroom differs somewhat 
from the Field Mushi’oom, Agaricut campestria 
(Ug 1). It is distinguished by botanists as 
Agartous Iwrtetiau^ and is described as a com> 
pact and inferior form of the Held variety. 
Agancua arvenaia, the Meadow or Horse Mush- 
room, is found growing in similar positions to 
the iHeld Mushroom, but is considerably larger; 
the cap is pure -white in colour when young, 
and it has paler gills than A. campeatria. A. 
qamhoaua^ commonly known as St. George^s 
Mushroom (fig. 2), is an edible variety of tine 
flavour, and is often abundant in early spring ; 
the cap is nearly white, and the gills of a pale- 
yellowish colour, while the stalk is devoid of a 
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ring. Numerous other varieties of the genus 
Agaricus are recognized in Britain as edible, 
but it does not behove the inexperienced to 
experiment in their use as food, as so many of 
the species arc highly poisonous, one of the 
most dangerous in this respect being A, fuati- 
bilia, also tne allied species craatuHniformia. Ibeir 
objectional odour is, however, sufficient to con- 
demn them. The true mushroom is never very 
large, the cap rarely exceeding 4 or 5 in. in 
diameter, its colour being of a somewhat me- 
tallic white. The gills are soft and pink in 
colour, and a crucial test is the ease witn which 
the outer skin may be peeled off, leaving a pure- 
white surface below. 

A high temperature, especially throughout 
the night, and abundant moisture are impor- 
tant points in the growth of mushi'ooms, 
enormous quantities which become available 
for market purposes during the months of July, 
August, ana September do more than glut the 
market ; hence tor purposes of a pecuniaiy con- 
sideration they are more extensively cultivated 
in winter and spring than in the ower seasons 
of the year. In the summertime a ready supply 
is always obtainable from the woods and pas- 
tures, while in winter and spring the maraets 
are dependent upon the cultivated crcips. 

A variety of conditions are requisite for the 
production of a good crop : the preparation of 
suitable manure, the quality of the spawn, con- 
ditions when made into beds, and the proper 


temperature throughout the vaiions stages/Of 
development all conduce towards good or bad 
results; and while splendid crops are secured 
with merely ordinary attention, it frequently 
happens that unfavourable conditions of soil, 
climate, and natural temperature have disas- 
trous influences, even where the keenest and 
most careful attention is paid. 

For indoor cultivation an under^ound cellar 
or cool outhouse can be well utilized, though 
^ood crops are secured in the open by construct- 
ing ridges about 3 ft. wide at the bottom (fig. 3). 
f'resh horse manure forms an admirable dress- 
ing for mushroom culture, but should be well 
rotted to a fine consistency. Pieces of spawn 
about 2 in. square should be inserted in holes 
placed about 9 or 10 in. apart A layer of good 
tresh maiden loam should then be spread over 
the sides of the bed, and this in turn should be 
protected from light by a covering of horse 
litter or straw. U nder favourable circumstances 
the mushrooms will make their appearance at 
the end of six weeks, and at this stage the 
straw covering must be removed and a careful 
wateiing given, the temperature of the water 
being raised to about 80^ F. In ordei* to sus- 
tain a moist humid atmosphere, the interior of 
the shed should be froquently syringed, especially 
whei’e fire heat becomes necessary. [j. c. n.] 

MushroomSf DIseaMS of.— The con- 
ditions of cultivation, especially in cellars, tun- 
nels, or othei* moist heated places with little 
ventilation, are extremely favouiuble to the 
growth of ‘weed fungi’, several of which may 
l)ecome parasites on tne mushroom crop; vari- 
ous insects also become destructive. One com- 
mon disease converts the mushroom into a 
shapeless mass with a small deformed mush- 
room-cap at one end. This is the work of a 
minute fungus (Hgpomgcea) which penetrates 
the young button muslirooms, and ap[)ears as 
a snowy, velvety covering on the deformed 
mushrooms, so that they soon become an evil- 
smelling putrid mass (Board of Agriculture 
Leaflet No. 139). Another disease {Xylaria) 
originates from tiny black fungus-bodies bear- 
ing numerous branches from which fungus- 
spores are liberated. The cracking of mush- 
rf»om caps and other troubles are also probably 
due either to fungi or insects. 

Treatment , — If a destructive epidemic appears 
in a mushroom bed, the only remedy is to clear 
away infected beds and begin afresh. All soil, 
&C., used should be kept from contamination 
by remains of mouldy spawn-beds. Before lay- 
ing down new spawn all parts of the house 
should be cleanse; spraying with lysol (2 or 
3 parts in KX) pails water) has been recom- 
mended. Properlyconstructed mushroom houses 
may be sufficiently heated and at the same time 
be ventilated by fresh air admitted low down 
near the heating apparatus, while the impure 
air escapes near the roof. Open-air beds are 
leii lialne to disease, but mats, &c., used as 
covers should be clean, and venUlation pro- 
mol^ [w. o. 1^ 

illwki the name given to a number of diff^ 
ent ^ants which emit the familiar mud^ odomev 
«.g. Musk Mallow, Musk Melon, Musk Bossu 
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MmIc a Tieetle in. long, and of 

a bright metallic -green colour. See Aromia 
M oeCHATA. 

Musk Ox (Onbos mo$ohatui\ a If^e, heavily 
built ruminant, intermediate in size between 
sheep and cattle, and confined in its distribu- 
tion to the Arctic regions of North America. 
Despite its name the Musk Ox is not closely 
related to the true cattle, but claims kinship 
rather with the sheep and their allies, as is 
shown by the structure of its molar teeth ; and 
it has fan^n suggested that its nearest living 
ally is a peculiar ruminant, the Takin {BudorcaB 
taxioolw% which inhabits parts of the eastern 
Himalayas and South China. The relationship, 
however, is not close to any ruminant, either 
living or extinct. In the bulls the horns are 
very wide at tlie tips and close at the base, form- 
ing a kind of helmet on the fmnt of t)ie head. 
They then bend sharply downwards b«*hind the 
eye, then outwards and npwarda In the cows 
the horns are much smaller and are separated 
at the base. The muzzle is hairy ; and tiie eojit, 
which has abundant underw^Mil, is long, coarse, 
and shaggy, and reaches below the knees and 
h(K‘ks. Tlie tail is quite short; and as an adap- 
tation to the snow-covered ai'eas in which the 
B()ecios lives, the hoofs are broad and have hair 
rojecting between them to ensure a firm foot- 
(»ld on slipfKsry ground. Musk ox live in heitls, 
and are wonderfully agile despite their weight 
of about 5()0 lb. For uieir skins and flesh they 
are hunted by the Eskimos, wdio train their 
dogs especially for the chase ; but they are sav- 
age beasts when brought to bay, fighting des- 
pi*rately with horns and hoofs, and are diffi- 
cult to kill without firearms. The name is 
derived from the musky odour they emit, and 
a flavour of this substance pervades the flesh 
unless the skin is stripped immediately after 
death. Although formerly found all over North- 
ern Europe and North Asia, musk ox are now 
confined to Arctic America east of the Mac- 
kenzie River, and Greenland. [a. i. p.J 

Musmoili a species of wild sheep, oee 
Mouflon. 

Mussel ScalSf a scale insect of the Coccid 
family, and one of the worat pests in the fruit 
garden. See MrriLASPis pomorum. 

Musteng^.-— The name Mustang as applied 
to the wild, or c(»niparatively wild, horses of 
Amenca is doubtless familiar to all who have 
studied the earlier history of the great trans- 
atlantic continent, but at the present day it is 
very seldom used or seen, ana it woula be a 
very difficult matter for the ordinary man to 
locate a true Mustang. The march of civiliza- 
tion and the success of the efiforts which have 
from time to time been made to -improve the 
horses of Amenca are, of course, responsible for 
the practical extinction of the original Mus- 
tang, and it may be added that his origin is 
eqtuuly obscure. A belief prevails in some 
qoartm that there were Mustangs found in 
America by the Pilgrim Fathers when they 
landed from the * Mayflower’, and that these 
were descendants of horses left behind by 
Columbus or some of his immediate successors 
who crossed the Atlantic; but the balance of 


evidence goes to show that there were no horses 
found in America when the explorers flist 
landed. Since these remote days, however, it 
is certain that the vast majority of the horses 
of the prairies have been imppved by the intro- 
duction of European and Eastern blood, and 
hence the modem Mustang must be a very 
different animal to what be was a century and 
more ago. If he is to be judged by the speci- 
mens which ai’e seen in this country in associa- 
tion with Wild West and similar displays, he 
is a rather narrow stamp of cob, inclined to be 
light in bone, and not particulai’ly neat about 
the head. On the other iiand, the specimens re- 
ferred to have usually very good riding shoulders, 
as these are long and laid well back. Their 
action, too, is well adapted for saddle work, it 

S more of the nature of an easy swinging 
) than of a canter. The result is n(»t pax- 
ticularly graceful to look at, but the gait is 
essentially a comfortable one for the rider, and 
very easy for the horse. Hence the natural 
stamina of the Mustang, or Broncho as some 
people style him, is materially assisted when, as 
IS oheii the case, he is called upon to carry his 
rider over long distances with very little in the 
way of nourishing food or water to support his 
strength. [v. s.] 

Mustard. Two species of Mustard are 
commonly cultivated, viz.: (1) Black or Brown 
Mustard {lirasBica nitjra^ Koch), and (2) White 
Mustard ( B , albay Ikiiss.) (see art. Brabsica). 

1. Black or Brown Mustard is an annual 
grown only for its seeds, which yield an oil or 
are grouna into flour; the latter, after removal 
of the pieces of dark brownish-red seedcoatS, is 
used chiefly as a table condiment mixed with 
water or vinegar. 

It is a wild British species, somewhat resem- 
bling Charlock in many of its characters, and 
grows to a height of 2 ft. or more. The stems 
are more or less rough, slightly glaucous, the 
lower leaves lyrate, rough, with large terminal 
lobes, the upper ones lanceolate and entire. 
The flowers are yellow; the pods are smooth, 
^ to I in. long, and when ripe closely appressed 
to the stem. 

The seeds are small, oval, brownish-red when 
harvested under good conditions, but become 
grey if allowed U> get wet and heat^; they have 
a pungent biting taste. From them about 22 per 
cent of a mild -tasting fixed oil, somewliat re- 
sembling ‘colza’, can be extracted by pressure; 
the refuse ‘oilcake’ is not adapted for feeding 
purposes, but is useful as manure. The seedb 
contain a glucoside, potassium myronate, and an 
enzyme or ferment, myrosin ; the latter in the 
presence of cold w'ater decomposes the potassium 
myronate, with the formation of ‘mustard oil’ 
or allylthiocarbamide — a compound having an 
exceedingly pungent taste ana odour, and cap- 
able of producing blisters when applied to the 
skin. Hot water checks this reaction by oo- 
aJB^ilating the ferment, hence mustard poimoes 
should M prepared with cold water. 

Black Mustard grows best on good fertile 
looms, and is often taken as the first crop after 
breaking up grassland. After preparation of 
a fine tilth the seed is sown broadcast in March 
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or April at tlie rate of about i peck per acre. 
It diould be lightly harrowed in ao aa not to 
bury it too deeply, or much of it may not ger- 
minate in that aeaaon. The plants are thinned 
out with the hoe early in May; plenty of apace 
ahould be given to thoae left, ao aa to allow of 
their vigorous growth and strong branching, 
without which a good yield of se^ cannot Ite 
obtained ; a crowcmd crop is always deficient in 
seed production. The crop is ready early in Sep- 
tember. (4reat watchfulness is necessary at this 
period to determine the proper time to commence 
harvesting operations. It should be cut with a 
broad hook, when the lower pods on the flower- 
ing stems are beginning to turn brown ; if left 
longer, the pods open and seed is shed and lost. 

Seed scattered in this way leads to much 
trouble, in tliat it germinates and produces an 
army of weeds in subsequent crops for several 
years afterwards. The fear of this led many 
landloids to insert a clause in their covenants 
prohibiting the cultivation of Black Mustard. 
The partially green crop, whicli readily ripens 
its seeds after being cut, is tied into sheaves or 
laid in handfuls on the stubble. After drying 
for three or four days it is then carried in carts 
covered with cloths to prevent loss of seed, and 
carefully stacked against rain. The crop may 
be thrashed by hand on cloths in the field, or 
by machinery at home. 

The average yield is about 26 bus. 

2. White Mustard is an annual species, but 
apparently not native in the Britisn Islands. 
It is sometimes grown for its seeds, and in pir- 
dens as a salaa mixed with cress ( Lepiatum \ 
Bativum). It is, however, grown chiefly on the 
farm as green fodder for sheep or for ploughing- 
in as green manure. 

The stems are furrowed and hispid, stronger 
and taller than those of Black Mustard, and the 
leaves are pinnatifid, the segments being lobed 
and rough. The pale-yellow flowera give rise 
to spreading pods, short, rough, with a charac- 
teristic dagger-shaped curved b^k. The seeds 
are much larger than those of its relative, and 
whitish-yellow. They contain about 25 per cent 
of a mild fixed oil, and when ground ana mixed 
with water, develop a slightly different mustard 
oil, which is not so pungent as that from Black 
Mustard seeds. 

When seed is required, broadcast sowing on 
rich land must be adopted, or drilling in March 
in rows 12 in. apart at the rate of 12 to 18 lb. 
of seed per acre. Harvest takes place in Sep- 
teml^r, the crop being cut and dealt with as 
described for Black Mustard. 

White Mustard is one of the most important 
plants available for subsidiary or cateh ciwpinfl 
oetween those of the ordinary rotation. It will 
grow for this purpose on a gi^t variety of soils, 
and is very rapid in developing, often attaining 
a height of 2 or 3 ft in six or eight weeks from 
the time of sowing when conditionsare favourable. 
After peas, beans, vetches, and potatc^ or in | 
cases wnere turnips or rape have fsiled, it may be i 
grown with success, yielding valuable nutritious 
green food containing about 88 per cent of water, 
7^ of carbohydrates, 2 of protein, and 6 of filn^e. 

The land should be reduced to a fine state 


and the seed sown broadcast any time between 
April and August It is usually ready for fold- 
ing with sheep in about eight or nine week% and 
should be consumed before flowering sets in, or 
the plants become fibrous and woody and lose 
much of their feeding value. On many classes 
of soil, when grown and ploughed-in as men 
manure it proves of great benefit to the laud. 
It improves the tilth of clay soils, allows of 
better drainage, and indirectly warms it, while 
on the lighter gravels and sands deficient in 
vegetable matter it adds the latter, and helps 
to absorb and retain moisture in dry seasons for 
the benefit of wheat and other subsequent crops. 
For green manuring, seed is sown broadcast, 
18 or 20 lb. per acre, in July or August, and 
the crop ploughed in during October or Novem- 
ber, when it is succulent, and 12 to 18 in. high. 
To cover it properly it is generally necessary to 
run a roller over the crop in the direction in 
which the plough follows, and attach a chain 
and weight to the coulter of the plough in such 
a manner that the weight may trail along the 
bottom of the previous furrow about the middle 
of the mouldboard. [j. r.] 

Mustard Beetle— also called the Black- 
jack — a beetle of to 2 lines long, dark -green 
or deep-blue in colour, and oval in form. It is 
very (lestructive in certain districts to turnip, 
rape, and mustard. See PHiSDoN BETULiE. 

Muetard Bloeeom Beetle. This insect 
pest is described in the art. Meligethes ^eneas. 

Muetard weede is a term applied by 
agriculturists to certain yellow-flowered annual 
cruciferous weeds which resemble the cultivated 
mustard. 

Two quite distinct kinds of mustard weeds 
are troublesome in grain crops:— 

1. Charlock, lujdlock, Skelloch, or Wild 
Mustard (Sinapis aj^vensis^ 

2. Runch, Jointed Charlock, or Wild Radish 
{R^hanns Raphanistrum), 

Runch is a much hardier and more robust 
plant than Charlock. Attention to the follow- 
ing points of difference renders distinction easy. 



Charlock. 

Runch. 

Leaf-blade ... 

Flower— 

Comparatively 

■imple. 

Out into distinct 
pieces (compound 
leaf). 

Sepals 

Spread out hori- 
sontally. 

Erect. 

P«tab ... 

Yellow, when 

withwed still 
yellow. 

With violet veins, 
when withered 
white. 

FMt 

A pod {$ittqua\ 
opening by two 
valves to allow 
aeed eaoape. 

Not a pod. It 
never opens, but 
it jointed and 
splits across into 
pieces, each piece 
containing one 
seed enoloced 

within (kentM- 
tum). 


These muetard weeds are very troublesome in 
the grain crop, and more eternally on light 
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JumL Id Muninar, one often eees fields of oorn 
covered with jellow blossoms which readilj 
cat<^ the eje, and the crop appears more like 
mustard or rape than corn, ouch appearances 
are due to the presence of the mustard weed^ 
and are most m evidence when the season is 
unftkvourable to the growth of the grain crop. 
It is important to notice that these weeds can 
originate only from seeds, so that if seeding is 
prevented, and if no seeds are in the land, the 
crop will be free from mustard weeds. Never- 
theless, many cases are known in which these 
weeds have appeared on fields which have been 
broken up after lying in grass for many years. 
Such outoreaks are explained when we know 
that the seeds have the property of lying dor- 
mant in the depths of the soil for many years 
without losing their vitality, and that when 
these buried seeds are bi ought to the surface 
they can start into active life. 

Another important point in relation to the 
means now adopted for the destruction of these 
weeds is the spread of the leaf in the horizontal 
direction, whereas in the gmin crop the leaf is 
more vei tical and twisted into a spiral. Accord- 
ingly, if a spray l>e applied to a grain crop in- 
fest^ with fiJiistai'd weeds, the spray will really 
run off the crop plants, and tend to stick to the 
mustard weeds This tendency is increased in 
the case of the mustard weeds by the fact that 
the leaf is covered with haira which stand out 
at right angles to the surface, and thus act as 
centres of attraction for the spray ; whereas in 
the grain crop any tendency to adhere is dimin- 
ishea by the waxy coating spraad over the leaf 
surface. The action of a poisonous spray is thus 
very different on the crop plant ancl on the 
mustard weed associated with it. Ex|)eriment 
shows that the tips of the corn leaves are alone 
affected, and only temporarily, for the browning 
effect soon passes away; whereas the browning 
effect on the leaves of tlie mustard weed is per- 
manent— in fact the leaf is killed, or weakened 
to such an extent that the weed has not the 
wherewithal to manufacture flower and seed; 
thus seeding is prevented. 

Two reasons indicate the advisability of apply- 
ing the spray at an early stage of growth. One 
reason is that the potency of the poison in the 
^ray depends on its power of soaking into the 
interior of the leaf, and of course the young 
leaf will be more susceptible, for at an early 
stage the corky layer of cuticle which would 
retard entrance is less fully developed on the 
surface of the leaf than at a later stage. 

Another reason is that early spraying mini- 
mizes the damage to the grain crop. The early 
spraying renders the mustard weed incapable 
of competing successfully, for its roots are 
checked in their growth and in their powers 
of absorbing from the soil, and besides, the 
iMves M so stunted that they interfere very 
little with the growth of the grain crop. The 
amount of dama^ done to a grain crop when 
the mustard weeds are allowed to grow up un- 
checked till the flowering stage is reached, can 
hardly be realized by anyone who is not familiar 
with experiments carriM out expressly to test 
the point 


Early spraying pievents seeding, and allows 
the g»in crop to give full yield, whereas late 
spraying only prevents seeding. 

It is important to notice further that the 
roots of mustard weeds harbour the parasitic 
fungus (Pla$modicphora Bratiico!) which causes 
the^sease known as * finger-and-toe ’ in turnips. 
Thus, by checking the mustard weeds at ^e 
proper time, we not only secure better grain 
cro^ but our turnips are less liable to be 
affected by * finger-aiid-toe [a. n. m*a.] 

It has now been proved in numerous experi- 
ments that these mustard weeds can be success- 
fully destroyed by spraving them with solutions 
of certain poisonous substances. The substances 
found most effective aie sulphate of copper (blue 
vitriol or bluestone) and sulphate of iron (green 
vitriol), but tlie former has usually given the 
liest results, and is the one general! v employed. 
The dressing is apiilied by means of a spraying 
machine, in a solution containing not less than 
3 |H*r cent nor more than 5 per cent sulphate of 
copper. The 3-per-cent solution has been found 
eflei'tive in dry climates and at an early stage 
in the growth of the weeds ; but in wetter cli- 
luates, and applied after the mustard weeds have 
attained to some strength, it requires a 4- and 
sometimes even a ft -per -cent solution to de- 
stixw them completely. Sulphate of iron, if 
preferred, must l)e eniployea in solutions of 
twice these strengths. The solutions require to 
lie applied at the rate of 50 gal. per acre, whicli 
is found to be sufficient t(> give the whole crop 
a uniform and complete spraying. A single 
spraying applied at the right time will fre- 
quently destroy the greater part of the weeds, 
but the safest practice is to spray twice at an 
interval of ten aays or a fortnight. The second 
application destroys any plants that have sur- 
vived or escaped the first, and is especially 
required to destioy those weeds that have come 
later through the ground. It is very impor- 
tant, as has Wn already explained, that the 
firat spraying should be done at an early stage 
in the growth of the weeds. The proper time 
is Just when they have developed rougn leaves. 
It is important also that the spraying should 
be done in somewhat dry weather. Should 
heavy rain fall soon after^ the spray is liable to 
be washed off the plants before it has sufficiently 
damaged them, and it may largely fail in its 
effects. But if done at the proper time and in 
suitable weather, it may destroy almost every 
mustard weed in a crop. 

The cost of spraying varies with the price of 
copper and the rate of wages paid for labour. 
But generally it may be taken to amount to not 
more than 7#. per acre for a 3-per-cent spray- 
ing; but many larmers do n(*t attempt the opera- 
tion, because they remain in doubt as to whether 
the advantage gained will be enough to recoup 
them for the expense incurred. Experiments 
to determine this have been carried out by the 
writer for a number of years on the West of 
Scotland Experiment Station, and the results 
in the years 1902 and 1903 may be quoted. Qn 
the average of the two seasons, an oat crop 
which waa twice sprayed with a 3-per-osiit 
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solution of sulphate of copper mve a yield per 
acre of 69 bus. dressed Igrain, 7 dus. light grain, 
and 45i cwt. straw; while the unsprayed plots 
yielded only 47 bua dressed grain, 4 bus. light 
groin, and 35^ cwt straw. The increase of crop 
resulting from the destruction of the mustara 
weeds amounted therefore to 24 bus. dressed 
grain, 3 bus. light groin, and 9j cwt. straw. It 
was estimated by farmers who inspected the 
crops before harvest that the sprayed crops were 
worth about twice as much as the unsprayed, 
and the results showed an increase of crop of 
the value of about £4 per acre, obtained for an 
expenditure of about 14s. There could be no 

S uestion in this case about the pixilitableness of 
le spraying. But it must be borne in mind 
that these experiments were carried out in a 
field which was very thickly occupied by the 
mustard weeds, and in which the growth of the 
oat crop was obviously much damaged by them. 
A similar improvement in yield could not be 
expected on fields in which the proportion of 
mustard weeds was relatively small. But when- 
ever the mustard weeds are so numerous as to 
interfere at all seriously with the growth of 
the crop, it is apparent irom these results that 
spraying will prove a most profitable operation, 
pnivided it be so done as to destroy the whole 
or the greater part of the objectionable plants. 
These results have proved that the damage done 
to a corn crop by such weeds is much greater 
than could easily be believed. This may be 
attributed to their very rapid growth at a time 
when the young oat plants are just beginning 
to establish themselves in the soil, to their con- 
secjuent rapid absorption from the soil of soluble 
sulwtances which the corn plants equally require, 
and to their effect in shading the young oat 
plants and depriving them of Tight, and of im- 
peding the free circulation of air about and 
among them. But in dry seasons, and especially 
on light soils, perhaps the greatest amount of 
damage is done to the corn crop by the stronger 
demand made by these weeds on the moisture 
in the surface soil, which they suck up in large 
quantities and exliale rapidly into tlie atmos- 
phere through their broad leaves. See also arts. 
Spraying, Charlock, and Bunch. [r. p. w.] 
Mutton is the flesh of young sheep, ewes, 
and rams. In young well-fed animals the flesh 
is less florid in colour, and is finer in the grain 
than that of the ox; but the flesh of the old 
ram, especially if he has been poorly fed, is 
dark, and coarse in the groin ; it is inferior in 
quality, and is tough and stringy. Old ewes and 
rams, if well fe<i, Imve a tendency to deposit con- 
siderable quantities of subcutaneous rat about 
the shoulders, loins, and root of the tail. This 
causes the butcher to trim away the superfluous 
fat, and reduces his profit Some young sheep 
have a similar tendency to deposit fot when 
well fed. It is thereforo in the interests of the 
breeder, feeder, and butcher that the proper 
class of sheep should be selected to suit all 
parties. The desirable sheep is one that comes 
quickly to maturity, giving to its feeder the 
best and quickest return tor money spent on 
feeding, ahd which deposits the fat uniformly 
over its body. To produce a sheep of this class 


many breeds have been crossed, some formers 
favouring one cross, some another. In Scot- 
land a very useful and profitable cross is the so- 
called ‘Cr^-bred’, the result of mating a cast 
hill (Blackface) ewe with a Border Leicester ram. 
Sucn sheep come quickly to maturity, do not 
become too fot, are a useful size, and are there- 
fore well suited for the butcher. In England 
many crosses have been tried, but a good I&mp- 
shire Down is still hard to l)6at. The Oxfora 
Down, a modem variety, is the result of mating 
the Cotswold with the Hampshire Down. This 
sheep comes quickly to maturity, sells well as 
a lamb, but has a tendency to become too heavy 
when kept until a shearling. Time was when 
the Cheviot, along with the mountain breeds 
of Scotland and Wales, held the field. Even 

et these breeds, when properly fed, are hard to 

eat, as is shown by the fact that Mr. M‘Dowall, 
at the Carcass Competition at the Smithfield 
Show in 1908, came out at the U)p. On his 
native hills the Cheviot takes some time to 
mature; indeed, like the Blackface, ho used to 
be considered only at his best when three or 
four years old. Times change, and now the 
breeder desires cash for his sheep as soon as 
it is a ‘shearling’. 

A useful carcass of mutton should be short- 
legged, plump, full of meat, and not too fat. 
The neck should be as sho^ as possible and 
thick, while the body should be round, in order 
to have as little flank as is consistent with the 
form of the animal. The shoulders and legs 
should be thick, and full of meat right down to 
the knee or the hock ; the loins thick and fairly 
well covered with fat, and on section they should 
show a full ‘ eye ’, t.e. plenty of lean meat in the 
chop. A butcher can generally tell that a car- 
cass of mutton will cut ‘ fleshy ’ if, though well 
covered with fat, he can see tne lean flewi shin- 
ing through the panniculus just where the neck 
ends and the shoulder blades (scapulee) approxi- 
mate each other. Carcasses vary in weight 
from 45 to 100 lb. or over, depending on ma- 
turity, breed, and age, a useful wei^t being 
from 66 to 70 lb. Mutton improves by keep- 
ing, and a leg may be ‘hung’ a considerable 
time, when it is found to eat very tender. The 
flesh of the sheep is more free from disease than 
that of the ox or pig, tuberculosis being so rare 
in sheep as to be considered negligible. The fot 
of mutton is whitish in colour (except in hered- 
ity cases, where it may be yellow and the car- 
cass quite healthy); the crmsistenc^ is much 
firmer than that of beef fat; it is almost com- 
pletely odourless, has a high melting-point at 
from 31° to 62° C., with a very large pniportion 
of stearin in it The methc^ of cutting up a 
carcass of mutton varies with the town or dis- 
trict The accompanying diagrom show's the 
London method. The two loins joined are called 
a * saddle of mutton’. The two scrags joined are 
called a ‘chine of mutton’. 

The joints are used in various ways according 
to localities. In London, lem and ^moulders are 
roasted, and so is the saddle, but the loin k 
gmerally cut into diops. In some towns when 
uiere is a great demand for chops, the dioulden 
and legs are also cut up for that purpose; flanka 
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end broftitB are uaed for stewing purposes or 
soup making, or majr be boiled and eaten when 
cola. In some districts the legs are salted and 
made into hams, while some butchers make 



1, Leg. 2, Loin. 8, Brout and flank. 4« Shoulder 
5 , Best end neck of mutton. 0. Scrag end. 

mutton sausages a speciality. The carcass of a 
goat may be substituted for that of a sheep, 
but may be distinguished by the musculature 
being generally daiier in colour. There is little 
if any subcutaneous fat, and there is also a 
disagi'eeable odour which is characteristic. The 
fat is deposited peri-renal, and the subcutis has 
a peculiar sticky feeling; the hairs from the skin 
ofUn adhere to it, thus helping to detect the 
origin of the meat To distinguish frozen and 
chilled mutton from home -killed mutton, see 
Beef, Frozen Meat, &c. [t. d. t.] 

Order. See art. Doo. 

Myoeliuifif the filamentous, vegetative por- 
tion of a fungus. See Fungi. 

Myoetophlllctae (Fungus Gnats). ^ The 
Fungus Gnats form a very abundant family, 
and occur at all times of the year. They often 
appear in great numbers on windows in houses. 
Most lay their ova in fungi or decaying wood. 
Several are highly injunous to mushrooms, 
whole frames being destroyed by the white 
footless grubs of dese insects. Wild mush- 
rooms are also often spoiled by thenL The 
larvae are grmrious, and ail except the Scia- 
rjM live in Some (Sdphila) live out- 

ai^fangus growtln and form a webbing. 

The adults are true files (Diptera) whi<£ have 
an elongate and compressed body, small head, 
and are usually duu-coloured. Numbers of 
species occur in Britain. Mnshromn beds 
ooW be kept free by frequent removal of soil 
and oooMumal fumigatioiL [f. v. t.] 
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MycMirhtea are forms of roots modified by 
an invasion of the root tissues by fungus fila- 
ments, whose action is not destructive but help- 
ful, in that they assist in nourishing the plant. 
The roots of some trees, such as Oak, Beech, 
Poplar, Elm, also Pine, Spruce, and other Coni- 
feree, are of two kinds: (a) normal roots with 
root hairs; (6) mycorhii^ or short, knotted, 
* coinl-like’ roots covered externally with a coat- 
ing of fungus filaments which suppress the for- 
mation of root hairs (see fig.). Mycorhiza occur 
in humus soils, and as the fungus has greater 
power than the root hairs for attacking organic 
remains, they prepare available plant food and 
pass it into the roots. In other tomis of myco- 
rhiza, the fungus filaments occur chiefly inside 
the root cells ; this is the case with a number of 
humus-loving plants of moorlands and woods, 

such as heather 
and other Ericaceie, 
also some pines and 
moorland grasses. 
Orchids appear to 
be dependent on 
the co-operation of 
mycorhiza fungi, 
and the successful 
germination of 
seeds requii^es the 
presence of a suit- 
able fungus. The 
root tufi?rcle8 of 
Leguminoste and 
Alder may be re- 
garded as myco- 
rhiza in which 
symbiotic bacteria 
live in the tuber- 
cles and supply the 
plants with ready prepared nitrogenous ma- 
terial (see Bacteria). [w. g. s.] 

My#lophllus minor is a small Scolytid 
beetle about ^ in. long, very similar to the Pine 
Beetle. It is told from it by the bristle-bearing 
tubercles being continued on the second inter- 
stice of the elytra up to its base, as on the other 
interstices, l^he beetle’s flight time is April and 
May. It chiefly attacks S^ts Pine and Spruce. 
It may be found on trees up to fifty years old. 
The beetles select the upper portion of the trees, 
where the bark is thinner. The larvee hatch m 
June, and pupate in July in a chamber made in 
the 8apwo<^ The beetles emerge in July and 
August, and generally pair in the following year. 
Those which appear early may produce a second 
brood. The mother galleries are large, regular, 
double armed, and horiaontal, with a rather long 
entrance burrow, and are de^ in the sapwoo£ 
So serious is the damage that trees are speedily 
killed by it, or become stag-headed. The larval 
^lleries are short, and not numerous. This 
msect burrows deep into pine wood, like the 
Pine Beetle, it also Mres into the pith of young 
pine shoots. It is found in the Dee district <3 
Scotland and many other places in company 
with the Pine Beetle, with which it is confusea. 

Protection the same as for the following, but 
the tiap trees must have smooth, thin ba» (sec 
next art). [f. v. ».] 



Tip of a ICod of Beech with 
doBcly adherent Mycelial Mantle 
(X 100) 
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My«lophllu» plnlp#rda (the Pine Bark 
BeetleX a moat destructive pest of Scots Pine, 
Weymouth and Cluster pines and others, occa- 
sionally of the Spruce and Larch. Old and young 
trees are attacked alike, but it seldom occurs 
in woods less than ten years old. The beetle 
is about i in. long, with black head and thorax, 
dark-brown elytra, and rusty-red antennae and 
tarsi; the wing cases have fine punctured striae, 
the interstices Deing granulate, each with bristles, 
which are absent on the apical portion of the 
second interstice. The flight time of the beetle 
is at the end of March, in -^ril and May, and 
again in June and July. The females lay as 
many as 120 eggs, in preference on the south- 
west side of the trees. There is no breeding 
chamber, for copulation takes place outside on 
the trees. The females attack for preference old 
trees that are diseased or dying, and felled tim- 
ber, and trees damaged by wind, snow, and light- 
ning. Y^ung trees are attacked when no old 
ones occur, ^rst of all, then, bark miners, both 
as adults and larvte, attack the bark and bast. 
The beetles make longitudinal galleries with 
one to three air holes. The entrance hole is 
usually under a bark scale, and may be detected 
by ejected wood or by a drop of turpentine. The 
larvae eat out secondary galleries in the bast, 
which ai*e more or less at right angles to the 
primary gallery, eventually becoming more or 
less merged. Unlike the parent gallery, they 
only touch the sapw^ood and do not cut deep 
into it. When mature, the maggots pupate near 
the bark, and the beetles emerge from it, leaving 
behind numerous flight holes. Tliis damage 
done to the bark is not all, for a most serious 
attack is made on tlie young shoots. The newly 
hatched beetles of the broods in August and 
September bore into the pith of young pine 
shoots at a distance of 1 to 3 in. from tneir 
extremities, choosing especially sickly and old 
trees near the borders ot woods, where they eat 
out a tunnel a couple or more inches long towards 
the bud. The entrance hole is marked by a ring 
of resin, and either fi'om this or a new hole the 
beetle escapes and attacks another shoot The 
weak shoots bi'eak off and fall to the ground. 
Strong shoots from the crown develop the sup- 
pressed buds between the pairs of needles, and 
these may grow out and give a characteristic 
bushy appearance. Owing to the loss of bored 
shoots, Uie crowns of trees acouire a character- 
istic appeai*ance which may readily be recognized; 
they assume the form of a cypress instead of 
the usual dome-like shape, a few side branches 
spread out prominently on each side. Still, in 
another way the beetle does damage by boring 
down for two or more inches to the sapwood (3 
the rootstock of sound trees in order to hiber- 
nate. In conBe<}uence, trees become unhealthy, 
and may even die. 

Protective and Remedial MeamreB.—kW dead 
and sickly stock must be speedily removed, and 
all stumps uprooted. Trap trees may be formed 
and fellM from Februaiy to September, so as to 
keep up a supply of trees not too dry for the 
beetles to bre^ in. Some trees should oe barked 
in May, and others at intervaU of four to six 
weeks, and the bark burned in pits. [f. y. t.] 


Myemtis is the botanical term for a ^nus 
of plants belonging to the class Dicotyl^on, 
and to the nat. ord. Boraginaceae. The various 
species are commonly called Foi^et-me-not and 
^rpion Grass. Ine plants are small hairy 
herbs, with stalked entire ground leaves and 
alternate sessile entire stem leaves. The small 
flowers are stalked and arranged along the upper 
side of an axis that is curled round like a crozier 
(acorpioid cyme^ or dncinniu) and destitute of 
bracts. The blue rose, or white corolla, is com- 
posed of a short tube and a five-cleft limb. At 
the junction of tube and limb, five special out- 
growths (ligulea) occur, which together consti- 
tute the yellow eye of the corolla. When the 
plant is in fruit, the corolla and stamens have 
fallen away; but the calyx still persists, and holds 
within it four small, smooth, glossy nutlets, each 
composed of a shell (seedcase or pericarp) con- 
taining a seed. In marshes, ditenes, and bogs, 
grows the true Forget-me-not (Myoaotia palna- 
tria)\ in shade, the Wood Forget-me-not; and in 
fields, the annual Field Forget-me-not {Myoaotia 
arvemia). 

Among seeds of Italian Bye Grass small, dark, 
glossy impurities are occasionally found. These 
are the nutlets of Myosotis. [a. n. m‘a.] 

MyrlApodaf a group of the arthropods 
which includes millipedes and centipedes. In 
external form they are wormlike, but in internal 
structure they are allied to the insects. The 
body consists of a large number of similar seg- 
ments, each of which possesses paired limbs. As 
centipedes are carnivorous and poisonous, and 
in the main beneficial to the agriculturists, it is 
important to distinguish them from the injurious 
millipedes, which are n on-poisonous, and exclu- 
sively vegetarian in their liabits. The body of 
the centipede is usually flat, while that of the 
millipede is cylindrical ; the centipede has one 
pair of limbs to each segment, but the millipede 
nas two pairs (except on the firat three segments) ; 
the autennee of the centipede are many-jointed, 
while those of the millipede have only seven 
joints; the genital aperture in the centipede is 
on the second last segment, in millipedes the 
two genital apertures open anteriorly. The 
mouth parts ox the millipede are adapted for 
chewing, there being powerful mandibles where- 
with to devour the roots of plants and other 
vegetable matter. Centipedes are very active 
in habit^ and are provided with poison claws to 
kill their pi*ey. ^e life-history of the milli- 
pede is similar to that of the centipede. The 
lemale deposits her eg^ in a round nest made 
of pieces of earth, ana naving a hole at the top 
through which the eggs are dropped. The eggs 
mature in about a fortnight, at the end of which 
time the young millipede, with only three pairs 
of legs, emerg^ Subsequent growth takes place 
by we addition of new segments posteriorly. 
Sevend eedyses or moults take place before sexual 
maturity is reached. Perhaps the most trouble- * 
some millipede is IvluepvlckeUna^ which is about 
i in. long, pale-yellow in colour, and has a double 
row of crimson or purple spots on it This 
species is specially destructive to roots of all 
nnds, and is reported as being very harmful to 
lily bulbs and potatoes. IuIvm tenreetrie is an- 
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otlMr oommon millipede, recognized by ite black 
colour and minted tail Another species, lulu$ 
2 ondii»e/ww, nas a round tail. Various methods 
of destroying these millipedes have been suff- 

f ested hy the Board of Agriculture (Leaflet 9 ^. 
n the field, broadcasting with lime and work- 
ing it into the soil is recommended. In the 
garden the application of soot and water (a hand- 
ful of soot to naif a gallon of water) to the roots 
of plants drives them away for a time. To trap 
them, scooped-out pieces of mangolds, placed 
just under the ground near the plants attacked, 
attract swanus of these pests, which may then 
be destroyed. They may also be trapped by 
placing pieces of cabbage leaves soaked in Paris 
green about the garden ; the millipedes feed on 
this and are poisoned. The life -history of the 
centipedes is desciibed in the arts. Geophilus 
LONO icoRNis and Lithobius forficatus. 

J R. H. L.] 
yrtus com- 

munitf nat. ord. Myrtacese), an evergreen shrub 
with white flowers, a native of South Europe, 
and of very old introduction, is only hai-dy in 
the warmer parts of the kingdom, but it is so 
attractive as to be worthy of wall cultivation 
or a place in the greenhouse elsewhere. Of the 
numerous other species, i/. a native of 

CHiile, which bears red or black edible fruits, is 
the most notew’orthy. Myrtles are of easy culti- 
vation, and are beat suited by a sandy loam. They 
require an abundance of water in the summer. 
Propagation is usually effected by cuttings of 
halL ripened wood inserted in a* close frame. 
Myrtles are agreeablejpot plants for greenhouse 
or room decomtion. llie Greeks regarded them 
as the symbols of youth and beauty, and the 
leaves contain a volatile oil which used to be 
esteemed medicinally. The flowers of Myrtle are , 
used for bridal wreaths in Germany, [w. w.] 
Mytilaspis pomorum (the Mussel | 
Scale). — The Mussel Scale insect is one of the | 
Coccidte, and is one of the worst insect pests 
the fruit grower has to contend with. It is 
essentially an apple pest, but it also occurs on 
p^rs, plums, currants, &c., in this country. The 
distribution of this (JJoccid is very wide ; in fact, 
we may say it occurs in all the countries in 
which apples are grown. This wide range is 
accounted for by its easy distribution on nursery 
stock from country to country. The popular 
name of Mussel S<^e is deriv^ from the gen- 
eral resemblance it has to the mollusc of that 
name. The trees are mainly attacked on the 
trunk and twigs in this country, but now and 
again the finiit and the leaves are invaded. 
Abroad this is more usual. The insects are 
then distributed on the fruit as well as on 
young trees. Abroad it also infests butternuts, | 
Ailanthus, Sassafras, Syringa, Cytisus, &c. The | 
damage they do is caused W sucking away the 
sap with their long proboeci^, and by so thickl v 
encrusting the trunks and twigs that they block 
up the lentioels or breathing pores. In voung 
stock ^e d a m a g e is most important. Old trees 
can withstand the attack to some extent 
L1F1-HI8TORT, Habits, awd Structure.— The 
‘scale’ covering the actual insect varies in size 
and shape, between ^ and | in. in length. In 


form the ‘ scale ’ is swollen and rounded at one 
end, more or less bluntly pointed at the other, 
flattened in form, and the lower surface closely 
applied to the tree. A faint white membrane 
is seen around the edge, and at the narrow end 
is a small, paler are^ Uie cast skins of the larval 
insect (called exuviae). On lifting up one of 
these scales in winter and looking at it with 
a magnifying glass, we shall find beneath a mass 
of white powoer. This on examination will be 
found to M a mass of eggs of oval form. In J une 
these dustlike eggs give rise to active six-legged 
larvae, which soon escape from beneath the scales, 
and a little later are recognized as small white 
specks on the bark. If the larva is destined to 
l)ecome a female it never moves again after once 
fixing upon its abode. By degrees a waxy secre- 
tion 18 passed out by its skin, and the ruaiments 
of the scale coniinence to foiiu. Then the larva 
casts its skin, and this fuses with the waxy 
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A, Female muMol scale, dorsal view, b, Ventral view, 
c, Larva, p, Branch infested with mussel scale. 


covering and forms the smaller area mentioned 
above in the old scale. Gradually the larva 
loses its legs, antenme, bristles, and the mature 
female form is attained. This female is found 
under the scale as a footless, fieshy mass. She 
then deposits her eggs and dies. The male 
Mussel iScale insect is winged, and escapes from 
l>eneath a smaller and differently formed scale. 
The end of the male’s body is prolonged into 
a process for fertilizing the female. IVLtles are 
very uncommon in this scale insect. During 
the changes between the larva and mature male 
a kind of pujial stage takes place (pro-pupa^ 

The distribution is carriea out locally by van- 
ous insects which carry the larval scales, and 
by birds which fly amongst scale-infested trees. 

The natural enemies in this country are of no 
help, altbo^h some laboratory workers main- 
tain that cSialcid parasites keep it in check. 
Scales parasitized by these minute hymenop- 
tera show a small round hole by which the adult 
has escaped from the scaly covering of the insect 
which it has destroyed in ite larval stage. 

Treatment . — Nursery stock should always be 
fumigated with hydrocyanic acid gas before 
being planted. Trees ba^y attacked should be 
sprayM in winter with paraffin and caustic 
wash, composed of 6 per cent paraffin, 6 per 
cent soft soap, and 3 per cent carbonate of soda. 
In June, when the young scale insects are mov* 
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ing, the trees may be irorayed with dilute paraffin power. The Black Fly stick yery hard on tlie 
emulsion; the paraffin beins not more than shoots and leaves, and plain water to knock 
3 gal. per 100 of water, and Sxyut 5 lb. of soft them off, as once sn^ested, is mere waste of 
soap. The latter is only recommended in bad time. Soft s^ will kill them, and the quassia 
attacks, as paraffin is always harmful to foliage, cleans the foliage and fruit. [f. v. t.] 

[f. v. t.J Mysus pnrsiOM (the Nectarine and Peach 
Mysun onrmsl (the Black Fly of the Aphis).— This is the common aphis of peaches 
Cherry). — Every fruit grower and gardener and nectarines. The apterous viviparous female 
knows the * black fly ’ of the cherry, and the is rosy to rusty red ; the pupa has three greenish 
amount of damage it may do to the crop. This stripes down the dorsum ; wing cases yellow 
^mage is espe^ally noticeable on wall fruit, tinged with green, and two rea spots on the 
where the cherries frequently become covered occiput. The winged viviparous female is very 
with a black gummy mass— the honey-dew, and varied — some almost black, others brown and 
black excrement and fungus growth which col- black, some more or less orange or red with 
lects upon the honey-dew. The tips of the shoots brownish markings. 

become smothered with the Black Aphis, and The winged forms may occur in May, and 
in young sweet cherries and old Morellos actu- continue on and off right through the year. In 
idly kill the shoot In large trees the pest is October, 1670, Buckton records them as appear- 
not so serious, as they are better able to with- ing in immense numbers on the peach trees at 
stand the attack. The attack usually commences Clifton. The winged male is oright citron- 
in the beginning of July to be noticeable, but yellow, with brown markings on thorax and ab- 
in reality it begins at the end of May, upon the domen, dark at the extremities, but in the other 
lower leaves as a rule. It may continue until stages pale-green. The beautiful pink colour of 
the beginning of October. the aphis is mainlv caused by hignly refractive 

The aphis in its wingless viviparous form is globules of pink oil in various parts of the body, 
black and shiny, with some ochreous areas on Treatment should only consist of spraying 
the legs. Winged females are produced from with soft soap and quassia; paraffin emulsion is 
the colonies, and these fly off and produce other too strong for such aelicate-leaved fruit trees, 
living young; they are wholly black, but some- [f. v. ^ 

times the aMomen is clouded with dull green. Mysus ribis (the Currant Aphis). — This 
Previous to the winged adult a pupal st^e is currant aphis causes the leaves to curl up, and 
formed, of a deep olive-green hue, shiny, and is especially found clustering on the top of the 
with pale wing cases. shoots, which become contorted and stunted. 

The young coming from wingless and winged This aphis occurs from April to August, e^- 
females are at first pale-dusky, and gradually cially on Black Currants and Gooseberries, but 
assume the shiny coal-black hue. now and then on Bed Currants. The apterous 

In autumn, egg-producing females and males female appears from the eggs in spring ; she is 
occur. The male is dusky -black, with dull shiny yellowish - green, with dark -green mot- 
ochreous spots on the abdomen, and five brown tlings, elongated oval in form, and with curious 
transverse bands and four spots on each side, capitate hairs in front; cornicles and legs pale- 
The oviparous or sexual female is shiny-brown, green ; ^es red. The larvee or lice are pale- 
These may occur as late as the end of October green. The pupee shiny yellowish-green, with 
on the cherry trees. The autumn females lay two spots on the head, l^e winged viviparous 

shiny- black eggs on the trees especially low female is bright -green, with piue- olive head, 

down, and these remain there till next April or brown thorax witn an olive rand across the 
May; the aphis first appearing on the lowest front; the abdomen has irregular transverse 
leaves on nursery stock. It has also been re- bands and spots, dark cornicles, and olive-green 
corded as feeding on Plum and Black Currant, tarsi ; eyes red. The oviparous females, which 
but probably these have been accidental occur- occur in autumn, lay longish brown eggs under 
renoes. the exfoliated rind of me shoots, where they 

TreatmenL — The only thing necessary is spray- remain until next spring, 
ing with soft soap and quassia wash, as much is the same as for the former species, 

as one can of the latter, as it has a most cleans- but it is still more important to spray early, as 
i^ effect upon the fruit and leaves. It is they soon cause the leaves to curl; and as they 

a(^isable to use this wash on the first signs of also check the growth of the shoot, a dense tuft 

attack, as after the leaves at the tips of the of curled leaves is produced, against which no 
shoots begin to curl, the wash loses much of its washing will do any good. [f. v. t.] 


N 

•» 

ilasWML— This disease is caused hj a try- word *nagana’, aoo<nding to Bruce, signifies a 
panosoma (T, Brucsi) which is transmitted by sinking condition, which is one oi the chief 
the Tsetse fly, and is distributed widely over symptoms. It is invariably fatal to horses, assee, 
Uganda and the Soudan. It affects horses, asses, and dogs, but a few cases among cattle have 
mules, cattle, goats, pigs, dogs, and some wild been known to recover. [h. l.] 

igMsdesi as antelopes and hysenaa The Zulu ^ NsJcMI See art Baalst. 
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Oat. See art Oat. gina of bojn. The plant la compoaed of a denae 

liarol— Wf DafiMtlp dke>i a genna of tuftof lea^ahootawhidiareonlySordin. high, 
omainental bulbooa plants (nat ord. Amaryl- The leaf-blades are reduced to bristles ao touffh 
lidese), natives of Europe, North Africa, and and wiry, that no animal except the goat wHl 
Norw and West Asia, with flowery solitary or browse them. The slender wiry straw is smtie- 
umbellate, drooping or inclined, white or yellow, times no higher than the leaves, and rarely 
leaves linear or strap-shaped. Nearly all of them higher than 1 ft The ear is a spike 2 to 4 in. 
are hardy, but some Kinds — those from Spain and long, with the purple apikelets confined to one 
the Mediterranean— flower early in the winter, side of the axia The spixelet of Nardus is of the 
and are not well adapted for growing out -of- simplest construction— a single flower enclosed 
doors in this country. Narcissi are the best witnin a husk of two pales, the outer of which 
of all spring flowers. The number of beautiful is awned. No other grass has a spikelet so 
hybrid varieties is now legion, and it is con- single as thia [a. n. m*a.^ 

tinually being added to. Great advances have Nmsturtliim» a genus of herbs belonging 
been made of late years in the production of to the nat. ord. Crucifene. The principal spei'iea 
pure- white and orange-red varieties of the Daflb- is N. officinale (the (Common Water Cress), a 
ail section of the genua There are six species native perennial aquatic or semi-aquatic plant 
of Narcissus and their hybrid progeny which very common in the northern hemisphere. The 
are pei*fectly adapted for outdoor cultivation in tender leaf^ shoots are much esteemed as a 
garaens. These are: N. Picndo-Nardame (Com- salad, especially during hot weather, and for 
mon Daffodil^ poeticui (Pheasant’s EyeX this pur^e the plant is cultivated in some of 
Tazetta (Polyanthus Narcissus), N, Jonquilta the eastern and southern counties of England, 
(JonquilX triandms (Angels^ Tears), and N, in low - lying or irrigated fields. There are 
Bulhocwiium (Hoop Petticoat Daffodil); and bv several varieties of the plant known, those corn- 
crossing these many valuable hybrids and seed- monly cultivated being the Green - leaved or 
lings have ht*en obtained. Narcissi will thrive Hummer Cress, suitable for still waters, and the 
in Mmost any soil and situation with very little Brown-leaved or Winter Cress, which succeeds 
care, but tKe favourite garden sorts are best best in running v^ater. Water Cress will grow 
suited by good, deep, loamy soils with good on a damp or shady Ixirder in a garden either 
cultivation ; they are averse to fresh manure, from cuttings, which may be obtained from wild 
Wherever possible the bulbs should be left plants, or by sowing seeds, which are sold by 
undisturbed for several years; but an occa- many seedsmen. 

sional lifting and separation of the clumps in Adsftirftnm known as Water Badish, 

June or Julv is advantageous, and it is l»est to and N, e^vestre or Water Rocket, are both na- 
lift and replant the more delicate varieties in tives of Britain, but are of no economic impor- 
fresh soil every year. The bulbs are planted tance. The so - called Nasturtium or Inaian 
from 3 in. to 7 in. deep, and for bedding effect Cress of our flower mrdens belongs to the genus 
from 3 in. to 6 in. apart, according to the habit of Tropeeolum. See TROPiEOLUV. [a. r.] 

the variety. Narcissi are propagated by taking UfAtelt Aipieuttiirs oifm See South 
off the side bulbs at lifting time, and new varie- Africa, Agriculture ok. 
ties are obtained by cross-fertilizing, and sowing Matunal OrMMS-— This term is applied 
the resulting seed. Beautiful effects are ol^ to any grasses, other than those intentionally 
toined by planting Narcissi in the grass, in sown, which spring up in meadows and pastures, 
which position even delicate kinds will gene- The origin of these naturals is either from seeds 
rally increase naturally. This kind of planting in the land, or from pieces of underground creep- 
must be done in irregular fashion, and the ing grasses which serve as prripagative organs, 
foliage must not be mown down while green. Some tell us, for example, that on poor Tight 
Nannssi may also be planted in the mixed soils Perennial Rye Grass changes its nature 
border and among shrubs. They are very well and becomes Sheep’s Fescue or Hard Fescue, 
adiwted for forcing, being either planted closely The explanation of this apparently miraculous 
in boxes to provide cut flowers, or grown in occurrence is quite simple— the Rye Grass dies 
pots for house decoration. By potting up the out, and seeds of Hard Fescue, previously in the 
Dulbe in August, y. Taietta ^nper White’) land, germinate; the result is a crop of Hard 
may be had in flower before Christmas ; ana Fescue with nothing to hide it, the sown grass 
where greenhouse accommodation permits, there having died out A similar case is the replaee- 
should be a succession of Narcissi from thence ment of Rye Grass by Yorkshire Fog (ackmM 
onwards until the outdoor flowers appear. The kmeOui), The latter grass is ripe before the 
bulbs may be grown in water like hyacinths, Rye Grass, and when the hay is bmngcut^ mu ch 
or in bowls centaining water and small stones, scm of Yorkshire Fog is uied over ttie land. 
The older varieties may be purchased very In a year or two, there is abundant herbage of 
cheapl;f in quantity, and for oroinaiy purpoM Yorkshire F(^ and but Httle of Rye Gtusl Ibr, 
m quite os good as the newer and expensive as the residual Rye Grass dies oitf tlm Y^orlh 
hinds. [w.w.J shire Fog springs its own seeds aadti&es 

fiarolMNia Ply, a fly somewhat resemblmg pooMssion of the imooeopied maatha^ Sweet 
a bee in appeanmee, whose larvw work havoc vernal is another natml grass which fa one of 
HBcmg Nareissns bollia. See Mhodor. the eariieet to matoreaiid sow its seeds. Itsiee^ 

nwrSssw wtHote (Moor Mat Grass) is a soon germinate, and a cover of Sweet Tsmai 
wevthhas psrainial grass conunon on poor high- forms over the eorface left bare as the Rye Chase 
joying luntoies^ on aiooi% and sloiig the diymir- dies out Of ail natural grassss odginidiiis 
▼ca tt tSl 
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from ieed, Torkshiro Fo^ and Swoet Venial are The inflammadoii which oonunencea in the nm* 
the meet common; and it is worth noting that bilioal vein aeon meads to the adjacent tissnea^ 
both are true pexennials, which stock Growae and auppniation rollow% perhaps blood poison- 
only with the greatest reluctance. Aocordinglyi ing as well From the suppurating matter in 
the seedmaking process goes on unimpeded; any the vein a discharge is set up whi^, escaping 
land left bare by dying Bye Grass is soon s^ed from the body, stains the skin around the tume- 
and taken possession of by these weeds. If plots faction. Once infected, the umbilical cord re- 
of similar land side by side are seeded with Bye mains moist when it should have dried up, and 
Grasses and with Cocksfoot respectively, within a hard mass extrudes with a taplike appear- 
a few years the Bye Grass plots are found to be ance. A probe may be introduced into the 
overrun by Yorkshire Fog and Sweet Vernal, vein, as it remains patent. Too often the first 
whereas the Cocksfoot plots show hardly a trace symptoms are not observed. They consist in 
of these grasses. Such experiments show con- loss of spirits and a disposition to stand and 
clusively that by judicious seeding of pastures, arch the back more or less ; the teat is not 
the natural grasses cease to be natural, and that sought, and an increasing indifierence to sur- 
the sown grasses come to the front. On certain roundings presently ends in the young animal 
soils the predominant natural grass is the use- persistently remaining on the ground, stretched 
ful sole grass, Crested Dog’s-tail (Cynoiurui crii- out and somnolent. If the lungs are affected, 
tatus). This predominance is explained by the the respiration is hurried. The temperature 
circumstance that Crested Dog’s-tail, unless eaten rises from the first, and fever continues; the 
down when young, is allowed to mature and eyes are dull, and the membranes when ex- 
sow its seeds unchecked ; the dead Bye Grass amined will be found injected ; the pulse quick, 
leaves plenty of room for the development of and small in volume; mouth hot and dry; and 
these Dog’s-tail seeds into plants. constipation of the bowels is commonly followed 

We consider now the creeping grasses, pieces by scouring or diarrhoea, the urine being high- 
of which left in the land can propagate ana soon coloured, and small in amount, 
overrun unoccupied surface. The commonest of Trtatment , — If discovered sufficiently early, 

these creeping natural grasses is Bent or White an injection of a suitable antiseptic is recom- 
Grass {AgroatiB vulaan8\ which creeps under- mended, such as a 2-per-cent chinosol lotion, or 
ground or along the surface at its own con- 1 in 1500 of perchloride of mercury, finding the 
venience. Another is the surface - creeping orifice of the vein and inserting the nosuHe of 
Bough-stalked Meadow Grass, and still another the syringe in it, but not too forcibly sending 
is Smooth -stalked Meadow Grass, which creeps the medicament into it If the stage of suppu- 
only in the depths of the soil. All these creep- ration has been reached, the swelling should be 
ing grasses are perennials with small leaves, boldly lanced, the parts fomented, and carbo- 
that IS sole grasses, and to keep them in check, lized oil applied on a four-ply lint pad, retain- 
the land should be made as clean as possible ing it in p^ition by a surcingle, or band passing 
before seeding. Care should also be taken that over the back ana attached to the neck and 
any dung ap^nied is * clean’, and free from living under the tail. If by frequent antiseptic dress- 
pieces of these weeds. Above all, large-leaved, ings the pus is brought out and blood poisoning 
truly perennial grasses, such as Cocksfoot, should averted, the animal has a fair chance of recovery, 
be well represented in the sow-out, for, though We would earnestly impress upon stock-breeders 
the small creeping natural grasses spring up, the importance of prevention by the simple means 
they are kept in check by the shade from the of tying the umbilical cord as soon as possible 
larae-leaved grasses. after tne foal or calf is bom, and the appli- 

question for the agriculturist is, are the cation of antiseptic dressings. Those wnich 
natural grasses better thw those sown, and if rapidly evaporate are to be preferred, as favour- 
not, can sown grasses oust the naturals? Of ing the wittiering process. Salicylate collodion 
course the natural grasses are got cheap and is perhaps the b^t of all, but rather expensive 
with minimum troume ; indeed, the easiest and where large numbers are concerned, [h. l.] 
quickest way to get them is to sow the hayloft Navioulmr See Comparative Aka- 

Bweepings, composed mainly of Yorkshire Fog tomt; Foot. 

and Goosegrass (Bromus mollis). But the ques- NAvloulAr DIsaaM- — This serious form 
tion is, are these naturals as valuable as grasses of lameness in horses may come on suddenly 
that can be sown? The almost unanimous after severe work, or so insidiously that the 
answer is no. The name * natural grass’ is apt horse-owner with difficulty realizes the malady, 
to mislead ; after all, it is but a high-sounding Often indeed the owner attributes the symp- 
name for weeds and for inferior grasses, which, toms to stiffness, to fatigue, or to a rheumatism, 
though sometimes useful, must not be allowed There are no external signs whereby it may be 
to predominate in our pastures, [a. n. m’a.] diagnosed, and all sorts of feet are subject to 
NatunsI Rag^anermtlon of Woods, it. As a rule, the earliest symptom is a dis- 
See Stlvioultitrk. position to point alternate front feet, or oqp 

Navol III.— Navel ill is an infective disease loot persistently, bringing forward the <^po- 
brought about by the invasion of septic oigim- site dugonal to relieve the fore part of weignU 
isms similar to, if not identical with, those in- This may occur and even endure for some time 
ducing joint ill The organisms gain access dur- before the short or ’ step is noticed on 

ing the period when the navel cord is moist; coming out of the stable. jSven then it is usual 
Uie natural withering which usually takes place for the subject to warm up and throw off the 
ia a few days affom subsequent protection, lameness after a variable amount of exerdss^ 
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mod loQMTjliii owner «swdl AS betoe. Asthe 
disstae progreAM, the symptoiiis are sggrAVAted, 
the pointiiiff being more oonaistent, and the 
etiifoem am ihort gait more pronounced and 
lasting. Examined after death, the lesions in 
a numMr of subjects will be found to vuy con- 
siderably, some wowing ulceration of the carti- 
lage of the navicular bone, others an inflamed 
area, and still others no bone changes at all, 
but all the signs of chronic inflammation of the 
contiguous structures. This lameness is often 
attributed to the shoulder, and called * shoulder- 
tied’. 

Treatment is rarely satisfactory, as the blister 
and the run at grass are deceptive. The animal 
returns apparently sound, but quickly falls lame 
again when put to work. A Charlier shoe is 
beneficial if paring out has caused contraction 
of the heels. A Tong rest on a wet piece of 
pasture favours expansion, and a few cases of 
arthritis recover; but where the navicular bone 
itself is diseased, nothing answers but division 
of the nerves, whereby feeling is cut off and the 
animal does not go lame, although the destruc- 
tive w'ork continues in the foot. See Nkurbc- 
TOMT. [h. l.] 

Nworosls* — The meaning of this word has 
expanded in the hands of modern imthologista, 
and may be taken to implv the death or any 
tissue, whether hard or soft, belonging to the 
organs, or the skeleton, or the common integu- 
ment. There are many cases as well as causes 
of necrosis in animals, some of them originally 
due to violence and others to disease. Treat- 
ment is only practicable where we can reach the 
seat of trouble and remove the necrosed tissue 
by the knife and forceps, or facilitate its solution 
and outward passage by destructive agents or 
the enlargement of the wound. This method 
of treatment is dealt with in connection with 
the various forms of fistula. In some necroses 
of the or^ns a drying process or an enveloping 
capsule ml lows if the subject of it regains its 
health, but a fatal termination is almost in- 
variable. [h. l.] 

Nwotarinw. — The nectarine is a variety of 
the peach Prumu (Amygdalus) pereica, the peach 
having downy fruits and the nectarine smooth 
fruits. True nectarines have been raised from 


peach stones, and there have been numerous 
cases of peacnes and nectarines being produced 
on the same tree. In all characters except that 
of the skin of their fruits, peaches and nec- 
tarines are exactly alike. For their culti- 
vation nectarines require the same treatment 
as pwhes (which see). They are grafted on 
seedling peaches, plums, or almonds; they are 
also known to come fairly true from seeda The 
best varieties in the order of their ripening are: 
Early Rivers, Lord Napier, Dryden, Rivers’ 
Early Orangj^ Violette Hfttive, Stanwick Eiruge, 
Humboldt^ T^ne Apple, and Victoria. 

jNwSlISWnoWf as a legal term, consists in the 
failure to perform a duty due to others, and 
where duiM is directly caused through sudi 
^ura a ri^t ol action emerges to the party 
danwifled. N^ligence may occur in a great 
varied of circamstances, but consideration of 


the subject is here oonflned to nef^igenoe in the 
use of property. 

The owner of a property, though entitled in 
theory to deal with it as ne ehooMS, is never- 
theless limited in his use by certain obligations 
and restrictions, conceived in the interests of his 
neighbours and based on the maxim that every 
man must so use his own pioperty as not to 
damage his neighbour’s rights. 

Damage causw to a proprietor through the 
negligent use of his property by a neighlmuring 
propnetor mav arise (1) through the natunu 
use of the land, or (2) through what is termed 
the non -natural use. 

First as to damage arising through the natural 
use of the land. In such cases specific negligence 
must be averred and proved, otherwise no action 
for damage will lie. Such a case might arise 
through fire; and if negligence were clearly 
proved on the part of the owner on whose pro- 
perty the fire originated, he would be responsible 
tor the loss caused to his neighbour, out not 
otherwise. 

The (question has been raised whether if a man 
leave his field uncultivated and it consequently 
becomes covered with thistles, whose seeds are 
blown on to his neighbour’s lands, where they 
take root, he could be held liable to his neigh- 
bour in damages. In England the point has 
been decided that as thistles are a natural growth 
of the soil, the man who allows them to flourish 
on his own land does not thereby wrong his 
neighbour, and consequently cannot be held 
liable to him in damages. 

Second, as to damages arising from the non- 
natural use of land. Tlie import of the term 
* non-natural use’ is that the pixiprietor has done 
something on his property which is in its nature 
liable to cause damage to his neighbour, and 
which is not necessary in the ordinary manage- 
ment of his property. In such cases specific 
negligence does not r^uire to be proved, or 
ratner negligence is still the ground of action, 
but it will M more readily inferred from the 
mere fact of damage having been sustained, for 
one who puts his property to a non-natural use 
is bound to observe a higher degree of diligence 
to prevent injury to his neighbour. On this 
principle reparation has been found due to a 
tarmer whose farm was damaged and great dis- 
comfort caused to himself and to hus family 
through the ignition of a heap of mineral refuse 
on neighbounng ground. 

Operations v^ich would at common law fall 
under the definition of non-natural use of the 
ground, may by force of statutoiy authority be- 
come natural or usual incidents of the operations 
authorized. Consequently in the case of tn- 
iuries to property caused by companies or public 
bodies acting under statutoiy authority, and 
within the scope of that authority, there is no 
claim for reparation unless negligence be proved. 
Such cases have frequently ansen througn dam- 
age caused by railway companies in t^ conduct 
of their business, ag. damage by fire caused 
through sparks from engmes. 

For the statutory mc^cation of this rule 
introduced by the Railway Fires Act of 1906^ 
see under Firx— Railway Fiais Act. 
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Bail apart from caused to adjoining 

property, action may arise through the danger- 
ous condition of a man’s own property. If the 
owner of a property, expressly or impliedly, in- 
vites persons to come on to it, he is bound to see 
that » is so kept as not to be likely to cause 
injury to anyone lawfully entering thereon. Thus 
where a gasfitter, who was sent to do certain 
work in the defendant’s premises, fell into an un- 
fenced hole of which he had no warning, it was 
held that the owner of the premises h^ failed 
ia the duty he owed to strangers who were law- 
fully on the premises. But this will only apply 
to persons lawfully on the premises, and a mere 
trespasser has not as a general rule any claim 
for damages. In the same way, tradesmen or 
others making use of a road as an access to a 
house to which they are going on lawful busi- 
nSBB, are entitled to expect tnat they will be 
protected from any unexpected danger. 

The defences open to tiie owner from whose 
ground the source of damage has emanated are, 
m the case of non-natural use of the ground, 
three, viz.: fl) Via major or the act of God; (2) 
the wrongful act of a third party; or (3) the de- 
fault of the complainer. 

1. With regard to the first plea, the act of 
Qod has been defined as * an accident, which can 
be shown to be due to natural causes directly, 
and exclusively, without human intervention, 
and which could not have been prevented by 
any amount of foresight, pains ana care reason- 
ably to be expected’; but as the effect of admit- 
ting this plea would be to encourage careless- 
ness, or at all events might tend to paralyse 
foresight, the Court will not willingly admit it, 
espec^ly in cases where the proprietor has put 
his ground to a non-natural use. 

2. As to the second plea, the wrongful act of 
a third party, the owner may escape responsi- 
bility for the act of a servant, for whom he has 
ordinarily responsibility, if he has not ordered 
or authorized the thing to be done, and more 
especially if he has formdden it Where, how- 
ever, something is done which is in the common 
line of a servant’s duty, no special instructions 
having been given, the master ia liable for the 
servant’s act, and so long as the servant is act- 
ing within the general scope of his employment, 
a prohibition as to the manner or place of doing 
an act within that employment does not relieve 
the master from liability for the servant’s negli- 
gence. As a rule a master is not liable for the 
Olegal act of his servant, and therefore ia not 
liame for any crime or fraud committed by h^ 
unless the master knowingly benefits thereby. 
But where a servant, acting within tiie scope of 
liis employment, commits a crime, e,g» assaults 
someone, the master would be held liable. 

3. Where the plaintiff has, by his own negli- 
gence, directly contributed to the damage, he 
will, as a rule, be barred from claiming duni^pe. 

A proprietor is as a rule not * bound to wait 
till a threatened or impending misohief shall be 
done, but is entitled to protection where there 
is reasonable fear of iuju^’. Consequently, in 
j^ditiwi to his right to reparation for dainage, 
ff and when done, ne is also entitled to antieipttbe 
the damage if there be clear proof of imminent 


danger, and to prevent the possibility of loss 
obtmning the authority of the Court to restnun 
the proposed operationa [d. b.1 

Acer Nogwndo^ the Box Elder 
(nat ord. Sapindaceae), is a hardy tree attaintag 
to 30 to 40 ft in height It aMers fran the 
true maples in having pinnate ashlike leaves. 
The varieties with silver and golden variegated 
leaves are more extensively grown than the 
type, being as good variegat^ trees as any that 
we have. The variety califormcam is an extra 
strong-growing kind. This tree grows well on 
chalk. Tlie variejgpated varieties are usually pit)- 
pagated by grafting, or by budding in summer. 

[w. w.] 

Nwinatoclw^ or Threadworms, comprise 
many parasites injurious to man and domesti- 
cated animals, and some which attack plants. 
Some are as much as 17 in. in length, while othera 
may not exceed ^ in. In animals they gene- 
rally infest the stomach and intestines, but some 
attack the lungs and breathing passages, the 
muscles, or the blood. The following groups are 
recognized: — 

1. Paliaade Worma fStrougylidse). — Many 
worms of this group infest the intestines and 
the breathing organs of domesticated animals 
and fowls, generally causing colic and loss of 
condition, or such well-known diseases as *hubk’ 
iu lambs or * gapes’ in chickens. See arts. 
Hoose; Gapes. 

2. Whip Woi*ma ([Trichotrachelidse). — The 
best-known example is the Trichina^ which in- 
fests the muscles of pigs and can be communi- 
cated to man. See arts. Measles ; Trichina. 

3. Slender Threadworma (Filariida?)! — These 
are very small worms which generally infest 
the blood system or the connective tissue. 

4. Round Worma (Ascaridee). — These are com- 
paratively large and thick worms which infest 
the intestines of domestic animkls. See Ascarib. 

5. (Anguillulidse). 

It is important to note that in many cases 
these parasites are acquired by animals from 
foul water, access to wnich should be prevented 
where possible. 

For an account of the Stem Eelworm see 
Ttlbnchu& For the Boot-knot Eelworm see 
Heterodera. [c. w.] 

NwfnatiiS ribMii (the Qoosebe^ and 
Currant Sawfly) lays its egm in the leaves in 
April or May, and the resulting ‘caterpiUars’ 
fe^ rapidly, often entirely stripping the bush 
of its leaves. When young they are dull-green 
with a yellow ring behind the heeui and another 
near the tail, but when older they are uniformly 
men with black spots. They must not be con- 
^nded with the true caterpillars of the * Mag- 
pie’ moth, whidi attack the same plants. Thsw 
are * kwpers and b^btly markea with orange, 
ellow, and black. the sawfly caterpilws 

ave finished feeding, they go down just hehnr 
the surlsoe of the earth to pupate, or they take 
advantage of any rubbish or Mtter of 6md 
leaves at hand for that purpojw, and here they 
remain till the following spring, so that idter 
the attacA has been mitigUed as fsr as pomiUe 
by hand-picking or spraying, its recurreaoe the 
following year may oe entirely pr e ve nted 
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« |i p ity ri >te treatment of the soil beneath the 
Imiihea The surface earth may be removed and 



buried deeply, or a dreseing of ga« lime may be 
applied [r. w.] 

Nephritis, itiflamniation of the kidney a 
See Kidney, Diseahka of. 

Nsriunfiy a Hiuail geniifl of very ornamental 
but poifwmous greenhouse Bhriilw, natives of 
the Mediterranean region and Rubtropical Asia. 
The specieH of moet importance ih N, Oleander 
(the ckimmon Oleander), the many tine varieties 
of which are bo popular u))on the Continent, 
and might with ^vantage be far more gene- 
rally grown under glaaa, and in tubH placed 
out-i>f-do(>rB in Bummertime in this country in 
place of the more Bombre Bay and Cypresa. The 
tiowei'B are borne on the mature ahootH, and the 
w(kkI requires to be well ripened by full expo- 
sure to sunshine. During the seaMon of growth 
the plants need plenty of water, but after 
flowering this should to withheld for a time. 
Neriums may be propagated by cuttings placed 
in a warm frame, or rooted in bottles of water. 
They are very subject to insect pests, and re- 
quite to be fr^uently washed. [w. wj 

Nervous Pissssss The various adw- 
ticms of the nervous system are described in 
separate articlea See arts. Meningitis; Me- 
GBiMS ; Chorea ; Stbinobalt ; Apoplexy ; Para- 

LTSia 

Nervous System. For a description of 
the nervous system, see the article Physioloot 
OF Farm Animals. 

NsttlSt or Nettl e (UrticaX ^ ^ 

member of a large order of dicotyledonous plants 
ealled Urtkaoefle. The plants are erect herbs 
with opposite leaves and covered with stinging 
hairs ; the small green dowers are without petals 
and of two sorts— the males with stamens only 
and four sepals, the females wif^ pistil only 
and two sepids. The atmg of the Nettle when 
examined under flie mieroeoope is found to be a 
smele oell with a ghssy wall shaped l&e a dasAc 
and drawn out into a lom dmSep point The 
mp in this eeQ is wm sctSL 'Wnen the hand 
toadies the Hettisb m §m dhMq g^^ato of llw 


irritates the protoplasm within, and causes it 
to contract so as to inject the acrid sap into 
the wound. If the Nettle is grMped by the 
hand, the acrid duid is poured out into the thick 
skin which covers the graroing part of the hand, 
and so no pain is felt. Two species of Nettle 
occur as weeds on rich land: — 

1. Lesser Stinging Nettle, or Small Nettle 
(Urtiea urms\ is a small annual weed rarely 
above a foot high, with egg-shaped, deeply 
toothed leaves, and oblong or globular clus^rs 
of flowers much shorter than the leaf- stalks* 
To eradicate, prevent seeding. 

2. Greater Stinging Nettle, or Common 

Nettle ( Crtica dioica\ is an underground creep- 
iiig perennial which every year produces erect 
stems about 2 ft. high. The leaf is heart-shaped, 
with coarse teeth along the margin, and a long 
point at the apex. The stem contains fibres 
which have been used for making cordage, fish- 
ing lines, coarse cloth, &c. Being an underground 
ci*eeping plant, eradication is difficult : oodily 
removal of the underground parts and repeatea 
cutting of the young shoots are aids to extern 
niination. [a. n. m*a.1 

Nettlw RmIi. — Tlie suddenness of rae 
HwellingH, and the similarity they bear to lumps 
produced by stings, accounts for the name, and 
diMtinguishes it from other affections. After 
the first feed of glass, or a deep draught of cold 
water given to the animal when heated, or fol- 
lowing upon sudden cliange of diet, this nwh 
is seen ujmn horses along the neck, sides, and 
cniup. It often disappears in the course of a 
few tiours, or may persist long enough to require 
treatment. Digestive disturTOnce is the caus^ 
and an ounce of bicarbonate of soda, or twice 
the quantity of bicarlionate of potash, may be 
given in solution, and repeated next day, when 
it will probably pass away. Outward applica- 
tions are not desirable, but clothing should be 
put on. It takes a different and more alarming 
character in cattle : the eyes, ears, neck, and base 
of the tail swelling severely, and the skin of the 
body feels both thick and hard. The practice 
of bleeding is quite unnecessary, and tne bar- 
barous custom of cutting the septum of the noee 
is to be condemned in toto. Half a gill of tur- 
pentine in a pint of linseed oil will effect a cure 
ID most cases, and benefit app^rs to follow on 
a few ounce doses of hyposulpnite of soda. 

tH.L.] 

ItoialiBhatwl OHmm is not only covered 
with mould on the crust, but, like the Stilton, 
it has mould within. It is a product of new 
milk renneted from W to 62rF., in vessels 
which bold about SO qt. Ibe curd is brought 
in forf^-five minutes, alter being stirred in the 
milk at 86^ F. At the end of twelve hours it is 
placed with great care in a cheese cloth, fastened 
oy the comers to a wooden vessel s om ew ha t 
resembling a rectangular washing tub. Here 
it parts with the larger portion of iU whey. 
Thereafter it is placed in a clean cloth within 
a frame of slatM wood, but without top or 

bottenn, or in a box in which the wood iapierad 
with many holes. A board with a we^t to 
PTCM out the whey is placed npon the top of 
Ihe doth in wh^ the enrd m heUL AftOMlw 
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h pM of twelve hours more, the curd is a^n 
ohused in A cloAii cloth And mixed with the 
nsncL tbnt the ermun may he properly distn* 
buted, And the drior curd mixed with that 
which is most moist The consistence of the 
curd must be exact throughout ; if it is too dry 
a small (|uantity of wetter cuid is added; if it is 
too wet it may be subjected to further pressure 
until the exact condition has been reached. The 
curd, now termed pdtey is ready for the moulds 
— small cylinders about Si cm. in diameter by 

a cm. in length. When these moulds are filled 
e cheese is salted at the ends, the quantity of 
salt employed being about 17 oz. per hundred 
cheeses in summer, and slightly more in the 
winter season, or, in other words, the quantity 
of salt required is from 3 to 4 grm. per cheese 
when the whole is salted. The cheeses still in 
the moulds are left to drain for twenty-four 
hours in the drying room, where they are placed 
upon clean, dry straw, remaining, after remoyal 
from the moulds, for from two to three weeks, 
being daily turned either on their side or on 
one end. At the end of five weeks they will 
usually be covered with a white fungus, which 
gradu^ly changes to blue. When they are com- 
pletely covered with the blue mould they are 
taken to the ripening room and again placed 
on straw, which should be carefully drawn for 
the purpose and preferably made into mats. 
Here they are turned twice a week until they 
are ripe for market, when they weigh about 
4 oz. each. A gallon of average milk produces 
21 oz. of cheese, the price realized being in ac- 
cordance with their condition, whether they are 
sold as Bondons in the form of green cui^ or 
fully ripe and blue within; in this condition 
they realize in the retail market about 3(f. each. 

[j.Lo.1 

Neurectomy, or Neurotomy. — This 
operation, the division of sensory nerves in 
order to deprive some portion of an animal of 
feeling, is performed where the disease is known 
to be incurable, and some useful service may yet 
be obtained from the subject without cruelty. 
The nerves operated upon are not of the kind 
which control nutrition ; otherwise their division 
would result in death or necrosis of the parts 
previously innervated. Notwithstanding this, 
it sometimes does happen within a compara- 
tively short time that a member — a foot, for 
instance — will decay and separate from the 
living tissues innervated by other trunks or 
branches; and this sequel to unnerving is so 
generally known that the non-professional mind 
finds it difi^cult to believe that the divided 
nerve was not at least a mixed one ; nor is there 
any satisfactory explanation forthcoming why 
an unnerved leg should undergo a gelatinoid 
degeneration if blistered. Confining our obser- 
vations for the present to unnerved feet, we 
may say that quite the majority of cases prove 
successful; that not only does the patient do 
some years of useful service, but no sooner is 
the sulnect of a oomparatively low weak loot 
operated upon, than he oommenoes to grow a 
g^ which no better jproc^ 

could be omred of the nutrient nerves perferm- 
ing their office. In cases of navioalar disease 


(which see), of sidebone and ringbone of an in- 
curable character, division of some nerve of 
supply may be taken advantage ot, to d^rire 
the painful area of sensation. For navicular 
lameness one or both branches of nerve run- 
ning over the pastern bone may be divided; but 
the most experienced operators usually deem 
it necessary to perform on the main trunks 
(plantar nerves) on either side of the limb, and 
about 2 in. above the fetlock. If both of these 
trunks are cut, there remains scarcely any sen- 
sation in the whole foot save for a small area in 
front of the coronet, where a few filaments of 
nerve are derived from another source. Bing- 
bones and sidebones will be relieved by the same 
operation, which is still called the ‘high* one, to 
distinguish it from a similar performance on 
branches of the same trunk whicn pass down the 
sides of the suffraginis bone. The high opera- 
tion is not the highest now performed, and fur- 
ther confusion is introduced in the student’s 
mind by the nomenclature which dubs the divi- 
sion of the nerve trunk under the armpit the 
‘median*. It is, of course, a nerve called the 
median, and the trunk of the tree from which 
the lower branches already referred to are de- 
rived. This great trunk is divided when seek- 
ing to relieve lameness at the knee or between 
it and the fetlock. Those divisions of nerve 
already mentioned are largely successful — a re- 
mark which scarcely applies to operations upon 
the hind limb for the removal of hock lame- 
nesses. The operator must be a good anato- 
mist and skilled surgeon. The patient is cast, 
chloroformed, and secured; the parts shaved, and 
dressed with antiseptics; the sKin divided; the 
nerve separated from connective tissue, and 
when ‘clean*, cut through; the distal end or 
portion (now having no sensation) is pulled and 
stretched in order to excise a variable amount — 
a precaution against reunion and the restoration 
of the current. When this takes place, by the 
formation of a lozenge-shaped growth, the lame- 
ness returns, and operative interference is again 
called for. [h. l.] 

New Forest Ponies.— The New Forest 
ponies, of which there are authentic records since 
the time of Canute, were originally larger than 
they are at present ; indeed, they have £creased 
in size even within the memory of the present 
generation. Nowadays real Forest ponies, able 
to live all the year on the open forest with- 
out any hand-feeding, rarely exceed 13 hands 
high; many are much smaller. A pony of 12*3 
hands is a big one. They are of all colours, 
though duns are exceptional. It would be idle 
to suppose that the ponies on the Forest are 
of any pure type. Up till 1888 no provision 
was maae (as far as is known) since the time 
of Henry VlII for a supply of stallions of 
any type or uniformity of size. If an entire 
pony Mppened to be too bad to sell, or his 
owner too hxusy to see him, he was too often 
left to propsj^ite his species with his sisters 
and his cousins and his aunts, who in their 
turn were bred in the same way. Thus it may 
well be imagined that a very rapid deterio- 
ration was taking phme, and unless the rsgor 
latioiii made in 1888 had been enforced the 
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Newfoundland Dog — New Zealand 

breed must have Reappeared. At that time, powerful, the shoulders sloping, and the ohest 
however, an asMciation was started with the cx>th wide and deep so as to allow plenty of room 
consent and assistance of the Verderers of the for the heart and lungs, for the dog’s work in 
New Forest No stallion over two years was water involves a considerable strain upon these 
allowed to roam in the Forest unless passed organs. The front legs should be of a faW length, 
by the Verderers and their veterinary surgeon, straight, veiy heavy m bone and muscular, whilst 
while premiums were given to induce commoners the ftet ought to be extremely large. The body 
to keep their best stallion colts. Many experi- is rather long, with a musculai bade and power- 
ments have been tried with Thoroughbred^ ful loins, and the hind quarters and limbs should 
Hackneys, Arabs, and other crosses, but it is also possess plenty of strength, the tail being 
now pretty well established that a very small long and carried in a slight curve, but not over 
percentage of Rese are successful, as few of their the back. Tlie correct shade of coat in the breed 
stock can survive at all under natural conditiona is a rusty black, the redness being probably due 
Tlie introduction, however, of other mountain to the fact that the original island breed passed 
and moorland blood has been eminently success- a great deal of their time in the sea and tne salt 
ful, especially wiR the Fell, West Highland, water affected the blackness of their hair. Botk 
and Exmoor ponies. The great drawback at jet black and rusty black are consequently per* 
present to the advancement of the New Forest fectly legitimate colours, and so too is the golden 
pony is the want of gates on 
the Forest roads. By pre- 
scriptive right the cf>m- 
moners coula insist on tliese 
being kept in repair and 
working oitier, as their ab- 
sence or neglect means a 
very serious loss, esiiecially 
as nearly all of those jxissess- 
ing ponies are of the laliour- 
ing class, who can ill afford 
such losses, as the fines for 
IMinies found straying are 
very heavy and make this 
blanch of agricultural in- - 
dustry very hal'd to keep . , 

up. 

In appearance the New 
Forest pony of the present 
day is somewhat common, 
and the hardship of its life 
does not improve its appear- 
ance. If, however, a pony 
with a small head and good Nt's^fouiidiMnU Dog 

shoulders is selected, taken 

care of, and judiciously fed, it generally turns liver which occasionally appears as a ‘ sport* in 
out untiring either to ride or drive, and an ex- connection with these slices, as it does in the 
tremely williiig and powerful carter. It is no case of retrievers. As may be imagined the 
uncommon sight to see a man of 10 or 11 sUiiie condition of coat is an important pomt in the 
catch up a pony and ride most of the day after case of a dog which passes so much of his time 
other wild ones; while they might form an almost in the water, and consequently the outer jacket 
ideal stock for rapid army tran^irt [a. c.] should be profuse, rather harsh in texture, and 

N#wf6unclland Doi:.-~T}ie intelligence lie flat without any curl about it, whilst the 
of the Newfoundland is very high, and as a con- under coat must be close and like sealskin so ae 
sequence he can readily be taught to retiieve to prevent the water from penetrating to the 
objects both on land and in water. He is more- skin. The average weight of the bre^ is from 
over a capital companion, but in the case of 90 lb. to 100 lb. [v. s.] 

some dogs there is a natural infirmity of temper Nsw ZmlMCli A^^outkur# oC — Fami- 

which renders it necessary that they should be ing and grazing in New Zealand are conducted 
kept well under control and not tsiuied in any under conditions which, in the main, closely re- 
way. The head of the Newfoundland is large semble those of the United Kingdom, the varia- 
and broad, the skull being flat on the top and the tions being in favour of the colony. The crops, 
occipital protuberance rather strongly developed, pastures, live stock, and systems of cultivatmn 
whilst the muzzle is of fair lengp and should are the same as may be seen in the Old Countiy. 
he of considerable substance. The eyes are a save that it is not necessa^ to house cattle, and 
little on the small side and dark in colour ; a some of the machineiy and implements used are 
yellow eye detracts entirely from the benevo- more advanced; ana an ]^glish, Scottish, or 
lent expression this dog should possess, and is Irish farmer has little diflBculty in adapting him* 
therefore a bad fault The ears, which are self and his method to the colonial cradiuona 
covered with soft^ velvety hair, are small and lie CLiMATa— The climate is in the highest degree 

dose to the sides of the head. The neck is veiy salubrious. The countty extends from theSith 
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to the 47th degr^ of south latitude and thus 
a gradation of climate from subtropical in the 
north to temperate in the southern parts is en- 
joyed. The temperature is for the moat part 
equable; changes are sudden and frequent, but 
the thermometric range is not great, the summer 
heat not being excessive nor the winter cold 
intense. The rainfall may be described as regu- 
lar, excessive precipitation on the one hand and 
prolonged absence of rain on the other being 
seldom experienced. The winters are short, the 
utmost duration of the period during which 
grass ceases to grow being about three months, 
while in favourable seasons, except in the ex- 
treme south, grass, roots, and gram crops gi'ow 
without interruption. Snow, except on the 
mountain tops, seldom is heavy or remains long 
on the ground. Abundant sunshine is enjoyed, 
not only in the summer, but also in the winter, 
it l^inu computed that the total annual duration 
of suni^ne is 20 per cent longer in Kew Zealand 
than in England. 

According to information published in the 
Statistical Abstract for the Colonial Possessions 
of the IJnited Kingdom, based on four years’ ob- 
servations, the highest mean shade temperature 
for the colony was 78“ F. and the lowest 33° F. 
The North Island had in 1905 a mean tempera- 
ture of 65*9“, and a total rainfall of 49*34 in., on 
168 days; the South Island had a mean tempera- 
tui*e of 51*9°, with a rainfall of 47*91 in., on 161*5 
days. 

In almost all parts there is an abundant, pure;, 
and permanent water supply from streams ana 
rivers; and the few tracts of land which ai’e not 
thus favoured can be supplied by artificial 
streams brought from the upper waters of the 
rivers. On the Canterbury Plains, many thou- 
sands of miles of these channels — locally termed 
‘water-races’ — have been constructed; they have 
been provided exclusively for the purpose of sup- 
plying drinking water for live stock, and have 
nad the effect of enabling the large areas in which 
the land was formerly held in order to secure a 
river frontage, to be divided into smaller hold- 
ings fully stocked with sheep and susceptible of 
intense cultivation. In many extensive areas 
artesian water can be obtained at no great 
depth, of unequalled purity and very low tem- 


perature-HTOnerally 55° to 56°. 

Soil.— I ne area of the Dominion is 104,751 
sq. mUes, or 67,040,640 ac., of which 28,000,000 ac. 
are agricultural land, and 27,200,000 ac. p^toral 
land. The area in occupation in October, 1906, 
was 37,408,473 ac., of wnich 14,486,426 were in 
cultivation. Of the latter area nearly 89 per 
cent was under artificial (sown) grasses (34 per 
cent on arable and 55 per cent on unploughed 
land), nearly 5 per cent m roots and green crop& 
and rather more than 6 per cent in grain and 
pulse (of which a considerable area was grown 
to be fed ofiT by stock). The uncultivatea occu- 
pied area and *a lar^ extent of countiy still 
unoooupied consist of land in native grasses or 
busk cspable of canying laige flocks of sheep 
and berdi of oattla aM much of it fit for culti- 
vation when cleared. | 

The soil generally is of great natural fertility. 
Xven the apparen)^ bamn lands have be^ j 


proved capable of growing certain grasses; also 
fruit trees, including the vine; and large areas 
Imve been planted with native and introduced 
timber trees which are making good progresa 

The North Island is hilly and in parts moun- 
tainous in character, but with large plains and 
numerous valleys of rich land suitable for am- 
culture, the area of agricultural land in &is 
island being estimated at 13,000,000 ac. Tlie 
area of purely pastoral land is estimated at 
14,200,000 ac. A large quantity of both classes 
of land is still in the native bush or swamp state, 
but clearing and draining are rapidly progresi^ 
ing. Grazing of sheep and cattle is the princi- 
pal branch of agriculture practised. Almost all 
valuable grasses and most of the forage plants 
grow luxuriantly, the former being mostly sown 
on the surface after bush or fern had been cleared 
— generally by burning, the bush being first 
felled and allowed to dry. Dairying is an im- 
portant and growing industry, the improved pas- 
tures providing abundance of grazing. Cereals 
produce heavy yields on some of the aiable fami^ 
out speaking generally the North Island soil is 
not suited for gtain-growing. 

The South Island is intersected from north to 
south, along almost its entire length, by the 
range of mountains known as the Southern Alps, 
from which minor ranges branch, merging by 
fertile downs into the valleys and plaina The 
mountains throughout the island are to a con- 
siderable altitude well grassed, and afford graz- 
ing for large flocks of sheep; the downs and 
lower hills are rapidly being brought into culti- 
vation, chieflv for the production of roots and 
forage crops tor sheep; and the valleys and plains 
are occupied by arable farms. The west coast 
of the island consists largely of native forest, 
but extensive agricultural areas are being de- 
veloped. The land in the South Island is esti- 
mated to comprise 15,000,000 aa available for 
agriculture, 13,000,000 ac. suitable for pastoral 
purposes, and 9,000,000 ac. of barren land and 
mountain tops. 

Throughout the country the fertility of the 
lighter soils has been increased in a remarkable 
degree by cultivation and grazing by stock. Areas 
of land which under former systems carried only 
one sheep to the acre have been by good culti- 
vation and judicious cropping rendexw capable 
of carrying five she^ per acre. 

The character of the soil is of extreme variety. 
There are large areas of volcanic soils, wide 
plains of minem origin, extensive alluvial flats, 
many swamps, and a rapidly increasing quantity 
of cleared bu^ land in which vegetable matter 
predominates. The formation of most of the 
tanning land is either a thin layer of soil on a 
shingle subsoil, or a deeper layer on a stiff clay. 

The predominant chai^teristics of the several 
districts are, briefly, as follows:— 

Auckland extends northwards from 38° JSL, 
and is subtropical, with vegetation of oorre- 
^nding nature. Subtropical fruits, sudi as 
tne orange, lemon, lime, olive, and mpe vina 
and plants sudi as tobacco, sorghum, nemp, ana 
ramie or rhea, flourish with but ordinary care; 
while apfflea, peers, and hardy fruits generally, 
gremsi, doven^ maiasb po ta t oes swidei^ mSa 



New Zealand 


89 


most other loimge crops the culti^atiotn of which and Otago and espedallj in Southland, attained 
it generally regarded at adapted only to the conaiderable magnitude. The usual practice on 
temperate zone, are grown with great success, the Cknterbury Plains was simply to plough the 
The dairy industry, as it natural under such native pastur^ and grow grain, crop after cropL 
conditions, is of great importance and rapidly until the fertility of the soil became exhausted 
extending, even into the far north. The grazing and the yield ceased to be remunerative. Then 
(d sheep and beef cattle, the production of fruit, the land was sown with grasses, mainly rye, and 
and the conservation and milling into fibre of when these in turn were exhausted by grazing 
the New Zealand hemp {Pkormtum temx) are with sheep, a return was made to wheat-grow- 

also important industnen. ing. There were exceptions to this crude sys- 

Hatoke^s to the south of Auckland, on tern of farming, many experienced farmers ob- 
the east coast, is mainly pastoral, its pastures of serving a due rotation or crofis, and bringing 
native grass and those in which the indigenous their mrms into a high state of cultivation ana 
grasses nave been supplemented by surfa^sow- productiveness; in Otago, indeed, this was the 
iDg with imported vaneties providing most ex- rule from the first bringing of the land under 
cellent grazing for sheep ana cattle. Dairying the plough. The majority of the Otago settlers 
is practised in suitable distiicts. Large areas were men of previous experience in farming, 

are excellently suited for arable farming. while with many of the smaller Oanterbury 

Taranakiy on the west coast, and WelUtigton^ settlers such was not the case. In other p^rta 
which comprises the whole of the soiithei’n part of the colony, and in the higher paits ot tlie 
of the North Island, are almost entirely devoted two provinces named, grazing was the almost 
to g^iazing. Most of the {jastui’es have l>een sur- exclusive industry, the production of wool being 
face - sown with imported grusses, and carry a the chief consideration, and cattle being kept on 
large head of stfK'k. Hoots and forage plants swamp and bush lands. 

yield prolific cro[>s. Dairy-farming is the chief The establishment of the frozen-meat export 
industry, but the higher country and lighter tiade in IHHl gradually brought aUmt a marked 
lands are devoted to sheep. Large at'eas ai*e transition in agriculture. The pastoral industry, 
occupied by hemp. which from the first settlement of the colony 

NeUon^ Marlhorougk, and Canterbury^ in the had been the chief source of wealth, became 
South Island, are in the main similar in char- merged into the agiicultural, wherever the 
acter, consuwing chiefly of plains and rolling natui'e of tlie land permitted. The arable areas 
downs of light soil, and smaller areas of heavy were divided into farms, and the cultivation 
land, Sheepfanning is the predominant in- of roots and fomge crojis for fattening sheep 
dustry, cultivation l>eing mainly conducted with and lambs largely superseded the pniduction fif 
a view to the provision of feed for rearing and grain for export. More care was given to the 
fattening sheep and lambs for export in the actual cultivation of the land and to the laying 
frozen state. The proportion of land under down of pastures, and the use of artificial fer- 
cultivation is greater in Canterbury than in tilizers liecame universal. Sheep were grazed 
any of the other provinces. This province is in flocks of smaller size, the number of flock- 
the colony’s wheatfield, the whole <»f the Can- owners increasing from 9149 in 1886 (four years 
terbury Plain, extending 150 inilea from north after the first exportation of frozen meat), to 
to south and about fort^ miles from the sea- 19,977 in 1907, while during the same period 
coast to the foot of the hills which branch frcmi the avetuge nunilier of sheep in a flcxjx has 
the Southern Alps, being suitable for grain decreased from 1659 to 1049. The total num- 
growing, and pit)aucing abundant yields. The Wr of sheep in the colony has increased from 
growing of barley (for malting) and was (for 12,190,215 in 1881, when the first sheep for 
s^) are special industries of ^e Marlborough freezing were slaughtered, to 20,983,772 in 
district. 1907, notwithstanding that during that period 

The lowland parts of Otago (including the 56,000,000 frozen carcasses of sheep and lambs 
formerly separate province of ^uthlancD are have been exported, besides many millions which 
very fertile, and are, as a rule, highly developed have been sUughtered for canning or other 
in an agricultural sense. Sheep - fanning and purposes, and a considerable number exported 
dairy- farming are the leading industries, and alive. In the year ending 30th June, 1907* 
both are being steadily extended. Wheat is there were exported 4,591,403 frozen sheep and 
grown to a conaiderable extent in the north of lambs (1,910,144 sheep and 2,681,259 lambs), 
the district, and oats are very largely cultivated value ;^249,120. 

in Southland, while barley of high Quality is Many sheep are fattened on native pasturea 
grown in part of the central area, where also or on grasses which have been sown on un- 
all hardy fruits and even grapes are produced plouabed land, this bewg for the most part in 
hi the greatest profusion ana of Uie choicest the North Island; but toe greater number of 
quality. the sheep and practically the whole of the lambs 

STBTnfs or FAKicnro.— Tlie grazing of sheep are fattened on cultivated grasses and forage 
and cattle on the native pastures was for a long crops, and to supfdy this fooctor and fatten the 
period alter the first secernent of the ookmy matest possible number of lambs for export at 
the principal rural indostiy. The grain-grow- from four to eirtt months old (according to the 
ing eapsbuities of huge areas of land, chiray in prevailing conmtioos of pastn^ climate, sad 
Qimterbuiy and were soon discxnrmd. tireed of sheep) is now tlm diisf ^Jeet of agri> 

and tlw productiim ef wheat in Quterbuiy and enltore in New Zeahuid. 

North Otago^ and oats throughout Ouiterbuiy The adl and cHmate of the greater part cf 
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the colony are in the highest deg^ favourable 
for eheep-farming, and the carrying capacity of 
the lana has been greatly increaeea by the cul- 
tivation and manunng which have been applied 
in the raising of the root and forage crops which 
have been grown in rotation. In some districts 
the carrying capacity of the land has been in- 
creased fivefold, and it is almost everywhere 
capable of being further enlarged. Sheep need 
no protection from the elements ; they are free 
from disease, and the average rate of increase 
by lambing for the whole colony ranges from 
65 per cent on the high country to 110 per cent 
in farm fiocks. In a good season under favour- 
able conditions increases of 130 to 140 per cent, 
and even higher, are frequently obtained in 
small fiocks. The high percentage of increase, 
together with the low cost of fattening, renders 
sheep -farming a very lucrative business. The 
wool also is an important factor. The average 
weight of the fieece (unwashed) may be taken at 
6 lb. for Merino and 8 lb. for cross-bred sheep. 
Merino sheep constitute only about 12 per cent 
of the colony’s fiocks, but there is an infusion of 
Merino blooid in most of the cross-bred sheep of 
the colony, though many are becoming closely 

f raded to British breeds, or are crosses of these. 

he English and Border Leicesters are in highest 
favour m the South Island, and the Lincoln and 
the Itomney Marsh in the North Island, the 
last-mentioned being also extensively used for 
bleak and exposed situations throughout the 
colony. The Southdown and the ^ropshire 
are specially used everywhere but in the south 
of the South Island for the production of lambs 
for early fattening. A breed, named the (yorrie- 
dale, has been established by several Canter- 
bury breeders, working independently. It origi- 
nated in a cross between tne Lincoln and the 
Merino, followed by careful selection, but no 
further infusion of fresh blood. It unites wool 
and mutton qualities, and is superseding the 
Merino on many sheep runs on higher county. 

All the leading British breeds nave been in- 
troduced into the colony, and many of the pedi- 
gree flocks are of merit scarcely less than that 
of the Old Country flocks from which they are 
descended. Indeed, some breeds of sheep thrive 
in New Zealand in a manner which results in a 
degree of perfection seldom obtained in Home 
flocks. An important trade in pure-bred sheep 
for breeding purposes has been established witn 
Australia ana several parts of South America, 
the natural conditions under which New Zea- 
land sheep are reared giving them a great ad- 
vantage over artificially reai^ sheep when in- 
troduced into the flocks of countries where sheep 
are kept in the open. 

The system of sheep-farming may be said to 
begin with the large flocks on the pastoral 
country, from which, as a general practice, the 
wether lambs are sold to agricultural farmers 
or mziera to be fattened, and the ewe lambs 
SI'S Kept on until the autumn of the following 
season, when the surplus is sold for breeding 
purposes, chiefly to holders of the better class iS 
pastoral land or large agricultural fanoB, These 
In turn pass on the ewes as they become aged 
to the smaller farmers, who provide them mih 


cultivated fodder and obtain from them one or 
two crops of lambs, and then fatten them for the 
butcher. The fat iheep and lambs are generally 
sold, either on the farm or in the public market, 
to exporters, although many large producers 
export the meat to the London market for sale 
there on their account. The freezing companies 
will undertake for owners the charge of sheep, 
lambs, and cattle from receipt at &e freezing 
works until sale of the meat, wool, &c., in Lon- 
don (or elsewhere) and payment of proceeds, 
at a consolidated rate covering every charge; 
and there are also numerous firms and com- 
panies who will undertake the same services, 
paying the freezing companies for slaughtering, 
freezing, &c., and the shipping companies for 
carriage. All meat for export (and most of that 
for local consumption) is slaughtered under the 
inspection of veterina^ surgeons holding the 
qualification of M.R.O. V.S., London, appointed 
by and under the control of the Government, 
and there is no authenticated case of any 
diseased meat having reached the market from 
New Zealand. The meat is graded by the freez- 
ing companies into various classes, according to 
quality and weight, and these grades are so 
well known and reliable that large transactions 
in meat of stated descriptions are concluded by 
cable, often for shipnjents to extend over a 
period of several months. 

Thei’e are in the colony thirty-eight meat-freez- 
ing works, employing nearly 4CND0 hands, and 
having an output in 1906 valued at ;£4,000,000. 
Besides their primary occupation of meat slaugh- 
tering and freezing, there are conducted at most 
of the freezing works the industries of meat- 
canning, fellmongering, wool -scouring, tallow 
and oleo refining, sausage-casings preparation, 
glue and gelatine making, manure manufacture, 
and the cold storage of poultry and eggs. 

The production of wheat has lately l^en little 
in excess of the requirements of the colony, and 
of oats is becoming similarly restricted. About 
6,500,000 bus. of wheat and 15,000,000 bus. of 
oats are consumed or used for seed in the colony 
annually. The transition has effected a vast 
change in the system of farming. Begular rota- 
tions of crops are observed, varying according to 
the widely diflering conditions of soil, climate, 
and situation. When nassland of light char- 
acter is broken up, either a grain crop or a 
turnip crop is taken, followed by the alternative 
crop (grain after roots and roots after grain). 
If wheat is grown, a catch crop of oats or Capie 
lMi.rley is taken, this being followed by turnips 
or rape, and then another wheat crop is taken 
with which msses are sown, the land remain- 
ing in grass for two or three years. On stronger 
lands two grain crops m^ be taken; then an 
autumn ca^ crop, fed off early in the spring 
and succeeded by rape or turnips; and these 
followed by two more crops of grain, witlji. 
the McdM of whkdi the land is lud down to 
grass, root, rape, and catdi crops must 

be libeiflij manured. Since the restriction of 
wheat-growing a usual rotation on sheep farms 
oomprises wheat (after grassX turnips or 
oats with seeds; or a four-oourse rotation of 
tum^ wheats rape, oats with giasa In both 
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a catch crop ic taken after the wheat Beana, 
peaa, and potatoes are frei^uentlv included in 
the rotation on good lands, either before or after 
the cereala 

The grasses sown consist mainly of Perennial 
and It^ian Bye and clovers. Where the pas- 
tures are intended to be more permanent, Cocks- 
foot, Meadow Foxtail, Crest^ Dog’s-tail, and 
Sheep’s or Hard Fescue are sown in addition to 
the Rye Grass and clovers. Other mixtures 
are also sown according to local conditiona 

In some circumstances grass is laid down 
without a cereal crop, in which case a small 
quantity of i-ape is generally sown on the grass. 
Rape is also sown in conjunction with tares, 
oate, or Italian Rye Grass for spring fodder for 
ewes with lambs, and for weaning lamba Rape, 
in fact, is the staple fodder for the fattening of 
lamba Thousand-headed Kale is coming into 
favour for the same purpose, being sown thickly 
and fed off in the same manner as rape ; if not 
too severely grazed in the autumn it will pro- 
vide a good, early bite in the spring, when there 
is often a scarcity of fodder and a great demand 
upon it. Mangolds are grown to a small extent 
for in-lamb ewes and milking cow's during the 
winter. 

For the surface sowing of land that is un- 
ploughable. Cocksfoot is generally the main or 
only grass used, but the so-called Kentucky 
Blue Grass has proved valuable where there 
is a sufficient rainfall — sav 40 in. per annum. 
Timothy also is useful in damp soils. Many of 
tlie native grasses are of great value, but they 
have been to a large extent destroyed by burn- 
ing and rabbits, and tbe^ are being replaced, as 
far as possible, by the intrcalucea glasses just 
mentioned. 

In the North Island the production of cereals 
has never attained large aimensions, the con- 
ditions generally being in favour of grazing. 
In addition to possessing three-fourths of the 
cattle of the colony, the North Island has as 
many sheep as the South Island. Cultivation 
has consisted almost entirely of the growing of 
rape and turnips for sheep, and oats (for chaff) 
for horses. 

Cattle for beef purposes are fattened upon the 
native and improved pastures ; and daii^ cattle 
are fed similarly, with the addition in some 
districts of roots and hay during the winter. 
A little maize is grow*n for ensilage, but this 
method of preserving fodder is in its infancy 
here. The maintenance of the stock of cattle 
is due to the profitable results of dairy farming 
during recent years; but the arduous nature of 
daily work, with the uncertainty^ of the supply 
of labour, is causing many dairy farmers to 
transfer their energi^ to sheep-farming. On 
the other hand, the proved efficiency of certain 
milking machines is leading many graziers to 
establish milking herds. 

The number m cattle in the colony on 31st 
October, 1906, was 1,851,750^ of whicn 543,927 
were dairy cows. The hmxls of beef cattle con- 
sist diiefly of pure Shorthorns, though there 
are herds of the Hereford and Aberdeen- Apgus 
breeda Red PoUed, Devon, and Highland cattle 
have also been introduced. All the pure breeds 


have been intercrossed in order to suit the re- 
quirements of particular situations or to produce 
a desired descnption of stock. The dairy herds 
consist almost entirelv of crosses from the Short- 
horn and Ayrshire, frequen^ with an infusion 
of the Jersey or Holstein. Tne milking strains 
of the Shorthorn are being assiduously culti- 
vated, and pedigree herds of Ayrshire, Jersey, 
Holstein, Kerry, and Dexter iferry cattle are 
carefully maintained. 

New Zealand cattle have a high level of 
healthiness, and those diseases which are most 
prevalent have become so chiefly from inex- 
perience in management on the part of the far- 
mers, and are being overcome by observance of 
the advice and instruction of the officers of the 
Veterinary Division of the Department of Agri- 
culture. 

Tlie export of frozen beef for the year end- 
ing 30th June, 1907, was 336,180 cwt., value 
^399,180. For the same period there were ex- 
ported 308,330 cwt. butter, value £1,522,113, 
and 168,913 cwt. cheese, value £449,676. There 
are in the colony 212 creameries (butter fac- 
tories), with 494 branch skimming - stations; 
109 cheese factoi*ies, 361 private dairies making 
butter, 42 private dairies making cheese, and 
128 packing - houses for farm -made butter. 
(Tliese figuies relate to the export branch only 
of the industry.) 

The co-operative system has been moat gene- 
i*ally adopted in the manufacture of butter and 
cheese, the creameries and factories being owned 
by the milk suppliers, and the proceeds of the 
butter and cheese made, less the cost of manu- 
facture and incidental expenses, being divided 
amongst the suppliers accoiding to the quantity 
of butter fat contained in the milk delivered 
by each to the factory. The great bulk of the 
butter is made in central factories fed by branch 
skimming-stations in the surrounding districts ; 
by this means economy of production and uni- 
formity of product are secured. The butter 
and cheese are either sold for the season at a 
fixed pnce, or consigned to the London or other 
market for sale, a minimum price in the latter 
case being frequently guaranteed by the con- 
signee. The produce is g^ed, free of charge, 
by officers of the Dairy Division of the Depart- 
ment of Agriculture, according to a defined 
scale of points; butter or cheese scoring 88 
points or upwards being first grade, under 88 
points and not less than 80 points second grade, 
and under 80 points third grade. Tlie maxi- 
mum is 100 points. The system of Government 
|(rading has unquestionably had the greatest 
influence in placing New Zealand produce in 
its high position in the markets of the world. 
The Government dairy-produce graders’ certi- 
ficates are accepted in the British markets as 
final, as regards both quality and weight, and 
the largest contracts contain no further stipu- 
lation than that the produce shall receive a 
certain number of points or be of first jgrade. 
The Gkivemment experts give instruction to 
butter and cheese makers and fanners on all 
matters connected with the industiy. Manv 
of the butter factories run all the year roun^ 
and few have a close season excerang three 
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months* dnratioiL Cheesenmkmg is suspend 
dnrioig the winter months ; bnt manj factories 
hai^edusl plants and make bntter or cheese 
according to the demand of the market or the 
peiiod of the year, manuf^ures of Stilton 
cheese, condensed milk, and dried milk are car- 
ried on successfully on a progressing scale. 

Pig -keeping is carried on systematically in 
conjunction with dairying. The number of pigs 
in the colony in October, 1906, was 242,273. 
The breed most generally kept is the Berkshire, 
but the Middle and Small White, the Tam- 
worth, and the Large Black are also bred. The 
pure or grade Berkshire and crosses between 
the Tam worth and the Berkshire and York- 
sbiie are favoured for bacon purposes as fatten- 
ing more mpidly and with a larger proportion 
of Jean meat than either of the latter two pure 
breeds. 

House - BREEDING. — Horses of all breeds are 
reared in every part of the colony, and when 
care is exercised in the breedi^ the stock is of 
good quality and substance. Tne heavy horses 
are almost entirely of the Clydesdale breed, 
with a few of the Shire and Suffolk breeds. 
These and the majority of the saddle and driv- 
ing horses, including those of the American 
trotting strain, ai^e bred by the farmers. Thor- 
oughbred horses for racing purposes are chiefly 
br^ in special studs. There is a considerable 
export trade with Australia in all kinds of 
horses, more particularly in Clydesdales for 
breeding purposes, and regular purchases are 
made of lighter descriptions for Indian army 
purposes. r>equent importations are made of 
Btua horses of the highest Quality of the various 
breeds, both by private inaividuals and by the 
Government, llie horses imported by the latter 
are stationed at different parts of the colony for 
the use of farmers. The number of horses of 
all kinds in the colony in October, 1906, was 
34«%059 (including a few mules and asses). 

Seed - GROWING. — Many farmers throughout 
the colony devote a part of their land to the 
growing of agricultural and garden seeds for 
export as well as for colonial sowing. Peas, 
particularly, are extensively grown in suitable 
districts for English and American seedsmen. 
Tlie seed of the Cocksfoot Grass {DactylU glo- 
mei'ota) is a special pixMluct of certain localities, 
chiedy hilly country, where the grass has taken 
possession of the land. The land is merely 
closed against stock for a few weeks before the 
seed ripens, and the crop is reaped, threshed, 
and winnowed on the place where it grew, the 
seed being afterwards machine -dressed in the 
seed warenouses. Rye grasses, fescues, clovers, 
tares, and many other seeds are largely pro- 
duced on cultivated lands. 1 

New Zealand Hemp {Phormi%m tenaw ), — 
This is a native product of great and increasing 
value. Hitherto the millers who have prepaid 
the fibre have placed their mills in locahties 
where the plant grew abundantly, but recently 
the profit which m to be derived from growing 
the plant as a perennial crop has induoM many 
lan^olders to plant small areas, and there is 
every prospect that it will before long be ex- 
tensiyriy cultivated* A large quantity of the 


fibre is used in the colony fen* the manolM- 
ture of binding twine (for use with harv e e tip g 
machines) and cordage generally, and fibre to 
the value of £850,099 was exported in 1906. 
Government officers give instruction in the cul- 
tivation of the plant and preparation of the 
fibre, and grade the latter according to quality 
for export Linseed (flax) is grown to a very 
small extent, and purely for the seed, which 
is used in the preparation of food for stock. 
Ramie, or rhea, has been grown experimentally 
with complete success, but it is not likely to 
dii^lace the New Zealand hemp as a fibre plant 
Fruit-growing. — As a branch of farming, 
fruit-growing has hitherto been neglected, most 
of the fiuit of commerce being giown on hold- 
ings exclusively devoted to the purpose. The 
production is not nearly equal to the local de- 
mand, and the export ti^e which has been suo- 
ceMfully initiated is checked for want of sup- 
plies. All fruits which can be grown in tne 
temperate zone attain special perfection under 
cultivation in New Zealand, and the lucrative 
results are leading to a large extension of the 
area devoted to fruit-growing. The Govern- 
ment gives advice and instruction in the for- 
mation, stocking, and management of orchards, 
and in the canning and preserving of fruit ; and 
h^ planted a considerable area in fruit tree^ 
vines, &c., with the view of selling or leasing it 
to settlers in suitable -sized blocks when the 
I trees come into bearing. This course has been 
followed successfully by some private owners 
of land. Older and various kinos of wines are 
made, and find a demand exceeding the supply. 

Minor Industries.— The keeping of poultry 
and bees is becoming general. There is a good 
market for the pioducts, both in the colony and 
abroad. Government instruction and assistance 
are given in these industries also. Nurseries 
are numerous, but are unable to supply the re- 
quirements of the colony in fruit trees and some 
other staple lines. Market gardening is capable 
of great development; the growing of vege- 
tabhHi for the laige towns has to a l^ge extent 
been allowed to drift into the hands of Chinese, 
but a stiting feeling in favour of European 
duction has lately been awakened. En^ish 
methods succeed in all parts of the colony. 

Forests and Timber. — The forest area of the 
colony is about 20,000,000 aa, but a large pro- 
portion does not carry marketable timber. Si)me 
of the most valuable timbers will be exhausted 
in a few years ; of some other descriptions the 
supply, at the present rate of consun^tion and 
without destruction by fire, &c., is sufficient for 
from fifty to one bundle years. The forests are 
under State control and the timber cutting is 
by licence, the fee varying according to the land 
of timber. Timber is also sold by auction, at 
per 100 ft, and by appraisement As the more 
accessible forests become exhausted the cost 
timber rapidly advancing, and afforestation 
has become a Question of moment Most of 
the native tiiaber trees can be propagatedL 
but they are slow of growth, ana the chkf 
hqie lor a future timber snppljr rests in exetie 
trees. Tlie Govenunent has established sevenl 
nurseries for the propagation of both nsliee 
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md isIVQdiiQBd ti«bsr and dielter ireeti and 
ia plants lane areas of pumice plams in the 
aerai ana aaaaj and barren mates throughout 
the oolony. Many landowners have plants ex- 
tensively, and as the value of these plantations, 
for shelter aa well as for timber purposes, be- 
comes apnarent, others are following the ex- 
ample. belter is of vexy great importance in 
a country where there is so much wind aa in 
New Zealand; it has been stated that in some 
good harming districts as much as one^third of 
the land could profitably be devoted to planta- 
tions — the return being in the increased prr>- 
ductiveness of the land and the improved con- 
dition of the live stock. 

Of native trees the most abundant and valu- 
able are the Kauri, Totara, Kawaka (Cedar), 
Rimu (Red Pine), Kahikatea (White Pinei Matai 
(Black PineX and the Birches. Several of the 
scarcer timbers are also of great value. Intro- 
duced trees are lieaded by Eucalypts of many 
varieties, PiniM inni^is. Oak, Ash, Poplar, 
Willow, and in some situations Elm and Birch. 
Many varieties of pines and conifers are prov- 
ing suitable for extensive planting. 

Land Tenure. — Most of the agricultural land 
of the colony has passed into private ownership. 
<'5ultivation by the owners is the rule, tenancy 
being exceptional in the case of these lands; 
change of occupancy almost invariably means 
change of ownei'ship. 

The Crown lands that are at present available 
for selection and occupation amount to about 
2,500,000 ac., and further areas are being made 
available as rapidly as they can be surveyed. 
Th^ are piactically divided into four classes: 
(1) Town and village lands, the freehold of which 
is sold by auction at upset prices of not less 
respectivelv than £20 and £3 per acre; (2) 
suburban lands, sold by auction at an u|)Het 
price of not less than £2 per acre; (3) ruml 
land^ disposed of at not less than £l per acre 
for first-class and 5#. per acre for second-class 
lands, these lands being sold or leased by auction 
or on application; (4) pastoral lands— t.e. rural 
lands unsuitable for cultivation, mountainous, 
not immediately required for settlement — leased 
ly auction as pastoral runs of various extent, as 
the nature of the country may require. Lands 
of special value may be sold or leased by auction 
at such prices as the Land Board of the district 
may determine. No rural section may be larger 
than 640 ac. of first-class land, or 2000 ac. of 
mixed qualification — not more than 640 aa of 
the same being first-class. Landless persons 
may select up to the maximum ; holders of land 
only to an extent which will not bring their 
aggregate holding over the maximum. Small 
grazing runs may not exceed— first-class, 5000 
aa; second-class, 20,000 aa Pastoral runs are 
limited to areas of a carrinng capacity of 20,000 
dieep or 4000 cattle. No person can select 
more than one ran. 

Oown lands may be acquirsd as follows: (1) 

ancti^ after survey, in which case one-fifw 
of the price is paid dowii at the time of sale, the 
baknoe within thirty days; (2) hj application, 
after the lands have be^ notified as open for 
mlaotion, in widcli case the applicant makes the 


dedamtkm and deposit required by the parti* 
enlar qrstem under which he wishm to meet 
If there is more than one application for the 
same land, the matter is determined by ballot 
Under the optional ^stem of selection, lands 
for selection are notifi^ as open for application 
on and after a stated day, and, * at tne option 
of the applicant’, may he obtained on any of 
the three lollowing tenures: (a) cash (freeh^d); 
(6) occupation with right of purchase ; (c) lease 
in perpetuity. Plans and description of lands 
open tor sale or selection are aistributed ail 
over the colony. Under the Land for Settle- 
ments Acts large estates are purchased by the 
Government for the purpose of closer settle- 
ment. The law fixes the rent of all lands so 
ac() Hired at 5 per cent on their capital value, 
with a relate of not more than 10 per cent for 
payment within one month of the due date; 
directs that such capital value shall include the 
cost of acquisition, survey, roading, subdivision, 
and administration ; and specifies that all lands 
acquired must lie disposed of under lease-in-por- 
petuity, with the exception of the lands classed 
as |>astoral, which must be offered os small gniz- 
ing runs. Regulations are prescribed for the 
occupation, impiovement, and cultivation of 
lands held under this system. 

(Full details of the various systems of tenure, 
and particulars of land for sale or lease, are 
given in the Crown Ijands Guide, which can he 
obtained from the High Commissioner for New 
Zealand, lA»ndon ; the ('‘omnuHsioner for Ctom n 
lAnds, W(‘)lington, New Zealand; or any Land 
Office in the colony) 

Aouicultural Education. — ^The educational 
authorities have initiated a system of instruc- 
tion in the primary schools in the elements of 
agricultural science, illustrated in many cases 
by cultural plots in the school grounds. Tlie 
extension of the system in more advanced form 
to the secondary schools is being organized. 
Cadets are received at the Government experi- 
ment stations for instruction in practical opera- 
tions. The Canterbury Agricultural College ia 
an institution without superior in the education 
of youths in the knowledge of farming gene- 
rally and of live stock particularly. b.] 

Hmiw ZMland New Zealand 

hemp or flax is the fibre obtained from the 
leaves of Phomiium tencuc, a plant found wild 
in New Zealand, Norfolk Island, and other 
parts of Australasia. The plant belonn to the 
nat ord. Liliace^, and p oooe s a e o sword -shaped 
leaves vaiying in length from 3 to 6 ft. or more, 
arranged m a distichous or two-rowed manner 
on a i^rt stem and rootstock. It produces tall 
branched panicles of yellow flowers. Several 
varieties are knoa^n : some of them which grow 
in marshes or on alluvial soils near the sea at- 
tain a height of 14 or 15 ft and yield a coarse 
kind of fibre, while others of mwler stature 
with finer fibre are found on drier and more 
elevated ground in the interior of the oouvtiy. 

New Zealand hemp is soft almost white, with 
a silk-like sheen, ana is used extensively in the 
manufacture of rope, twine, floor matting, and 
paper. When prepared by hand the bundles 
of lignifled fibres may be separated into this 
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•timndi fine enough to be woven into fine fabrice. 
A rery large amount is obtained fbom wild 
plants, but it is now cultivated in many parts 

New Zealand, and to a slight extent in the 
Azores and St Helena, to which islands it has 
been introduced. 

The New Zealand hemp plant thrives best, 
and gives the most satisfactoiy yield and quality 
of fibre, on rich well-drained alluvial soils. It 
may be raised from seed, but it is chiefly pro- 
pagated by division of the rootstock, the 'root 
sets’ being planted in March or April in rows 
6 ft apart, and 6 ft asunder in the rowa 



1, Flower. 2, Leaf. 8, Segment of perianth. 4, Fruit 


The first crop is ready when the plants are 
five to eight vears old, after which time three 
or four well-aeveloDed outer leaves may be re- 
moved from each of them annually in December 
or January, care being taken to leave the young 
central part of the plants uninjured. 

The leaves yield about 10 to 16 per cent of 
raw fibre, the higher proportion being obtained 
from cultivated planta Trom 40 to 50 tons of 
leaves are usually cut from an acre of carefully 
cultivated plants. [j. ^ 

NI|ghtlnsAlW (Daulxas luscinia), — Tnis 
familiar migrant is fairly common in central 
and southern England from mid- April till mid- 
September, but IS rare in Wales, and entirely 
absent from Ireland, Scotland, and the extreme 
south-west of England. The plumage is brown 
and reddish-brown above, and dull-white ^low. 
The leaf-nest is lined with horsehair and vege- 
table fibre, and built close to the ground in a 
hedge. There are five greenish-brown eggs. 
The food chieflv consists of insects Qnoluaing 
caterpillars) ana worms, to which elaerberries 


-Nipidewort 

and the like are at times added. Though of no 
great importance to agriculture, the nigntinffi^ 
must undoubtedly be reckoned among benencial 
speciea. [j. R. a. d.1 

NIstitwhsufw, or BItterawMt. — in 
autumn, one often sees in hedges clusters of 
small i-in.-long scarlet berries, tempting to the 
eye, but which are poisonous, and the cause of 
frequent accidents to childi'en. These are the 
berries of Woody Nightshade {Solanum Jhdcor 
mara\ a member of the Potato family Solanac^. 
The plant is an underground creeping perennial, 
whicn forms air shoot^ 4 to 6 ft. long, straggling 
and scrambling among bushes. The leaf-bhules 
are stalked, entire on the margin, 1 to 3 in. long, 
and egg-shaped, often with an additional smaller 
lobe or segment on each side (hastate). The 
violet flowers, with yellow anthers opening by 
apical pores, are arranged in stalked drooping 
Clusters on the sides of the stem, usually op- 
posite to the leaves. An annual species of 
Nightshade is often met with in gardens. This 
Garden or Black Nightshade (Solanum nigrum) 
has erect stems 1 ft or more in height, ovate 
wavy leaves, white flowers, and black berries. 
There is less narcotic poison in this species. For 
Deadly Nightshade see Belladonna. 

[a. n. m‘a.] 

NlEht-«oll, human excrement liquid and 
solid, plus varying amounts of foreign matter, 
such as earth, ai^es, sand, and paper. The 
variation in the composition of night-soil may 
be as follows: — 

Nitroffen, *35 to *15 per cent; 

Pboipboric acid, *25 to *01 jier cent; 

Potasb, *20 to *02 per cent. 

In dealing with its disposal, sanitary considera- 
tions invariably take first place. 

The collection of the night-soil, the storage 
(even if only for a short time) without loss of 
useful and useless volatile matter, and therefore 
without smell; the transport without being a 
nuisance; the application to land so far away 
from human habitations as not to be obnoxious, 
are all points to be considered in dealing with 
its disposal and preservation. 

Tbe direct application to land with immediate 
ploughing -in is perhaps the simplest and the 
^t where such can be carried out If not, 
the excrement may be mixed with dry earth, 
sand, ashes, sulphate of iron, gypsum, super- 
phosphate, kainite, lime, peat, ana charcoal, to 
abate the smell and pi^eserve the manure. 

In the British Isles, however, the water-closet 
system has practically done away with the dry 
system— only, however, to initiate another pro- 
blem : the disposal of sewage matter in a highly 
dil^ited state. See also arts. Poudrxttb and 
Sewage. [a a. w.] 

NIppImrort {Lapsana communiA is a com- 
mon annual field and hedge weed belonging to 
the nat. ord. Compositae, and to that section 
the order which has all the flowers ligulate and 
the juice milky (liguliflorm). The plant is erect» 

1 or 2 ft. high, beanng on the lower part of its 
stem the lyrate leaves, with a large, coarsely 
toothed terminal lobe, and, higher up, the small 
narrow entire leavea The flower -heads are 
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numafooi, «iiuJl (i in.X flnet and jallow, witli 
slender stalks arranffed in looee clusters. The 
fruit is destitute of the pappus oal^z which 
eharacterUses the other Oomposites with milky 
juice. K. M*A.] 

NItraipIfi* — Under this name have b^n 
sold pure cultures of the various nodule-forming 
bacteria which inhabit the roots of leguminous 
plants. Following on Hellriegers famous dis- 
covery, much discussion arose as to whether 
each species of leguminous plant had its own 
nitrogen-fixing bacteria, or whether the same 
bacteria were common to all. Nobbe, who in- 
vestigated this question, came to the conclusion 
that though there is widely distributed in the 
soil an organism which will cause nodule forma- 
tion on many legumes, yet this or^nism be- 
comes modified when living in symbiosis with 
each species of leguminous plant, and that the 
best results in soil inoculation are got when 
each species is supplied with bacteria taken 
from tile nodules oi the same kind of plant. 
Accordingly he placed on the market commer- 
cial prepaiutions of the various nodule-forming 
bacteria. The cultures, which were supplied in 
nutrient gelatine, were to be dissolved iii a large 
proportion of water and either applied direct 
to the seed or sprinkled on soil to be subse- 
quently spread over the land. A certain mea- 
sure of success attends the appli(*ation of the 
Nitragin otganisms to soils deficient or alto- 
gether lacking in nitrogen-fixing bacteria; but 
in old-establi^ed countiies where the soil has 
long been under cultivation, it cannot be said 
that Nitragin has proved a succesa See also 
Inoculation of Soil. [r. h. l.] 

NItimtw of LImo is one of the two new 
nitrogenous manures (see Lime Nitrogen) which 
have lately come on the market as commercial 
roducts. In both cases the nitrogen is obtained 
irect from the atmosphere. The chemical 
change and technical processes involved in the 
manufacture of the two manures are, liowever, 
dififerent, but they are similar in this respect, 
that both require a cheap supply of electric 
power. The manufacture of lime nitrogen is 
ba^ upon the fact observed by CavendiA and 
Priestley, that nitrogen and oxygen combine 
together under the influence of an electric flame, 
pi^ucing gases which ultimately dissolve in 
water to form nitric acid. Before the successful 
production of lime nitrate, nitric acid, &c., from 
the atmosphere as articles of commerce, several 
attempts with the same object in view had been 
made. 

The first attempt on a commercial scale was by 
Bradley and Lovejoy at Niagara, where complete 
electrical gear was installed. * They used for 
burning the air an electric current with a poten- 
tial of 10,CXX) volts, with electrodes made of pla- 
tmmn. The chemical changes involved were: — 

1. N -I- O = NO. 

2. NO + O =r NO,. 

8. NO^ + H^sHNOt + HNO,. 

By nentnliring the add with soda, nitrate of 
•oda was obtained. Great technical diflicalties 
were experienced in the working of the process, 
and as they appeared to be insurmountaDle, the 


enterprim was finally abandoned as unprofit- 
able. Since this attempt, Professor Berkeland 
of Christianii^ in oo-operation with Mr. £yde, an 
electrical engineer, found that much larger quan- 
tities of energy in the electric arc are necessary 
than were usm by Bradley and Lovejoy. Work-^ 
ing on that assumption, they constructed elec- 
tiic furnaces to supply the most suitable elec- 
trical conditions for burning the air, and from 
these furnaces they are now turning out annu- 
ally many thousands of tons of nitrate of lime. 

The first expennient factory for the Birke- 
land and Eyde process was established at Frog- 
neikilms in 1903; in October of that year it 
was removed to Ankerlbkken, where more elec- 
tric power was available. It was further re- 
moved to Vasmoen, near Arendal, and later to 
Notodden, where they have now a self-contained 
synthetical nitmte - producing factory. The 
total horse -power available at Notodden is 
40,000, and with thiity-six furnaces. Exten- 
sive additions are, however, contemplated by 
utilizing the Hiver Bjukan in Teleniarken, where 
it is estimated that 220,000 horse-power will be 
available. The enterprise at Notodden is in 
every way a success, and foims one of the latest 
instances of how a scientific discovery can be 
utilized for establishing a technical industry of 
enormous commercial importance. 

Nitrate of lime as supplied to the market is 
in the form of small hard crystalline lumps con- 
taining about 13 per cent of nitrogen. It is 
readily soluble in water. It has the disadvan- 
tage, however, of being very deliquescent, and 
when left exposed, absorbs moisture from air, 
becoming in course of time moist and sticky. 
It must therefore be stored in dry sheds, with 
the sack or cask mouth fastened. The nitrogen 
in lime nitrate is immediately available, and 
like nitrate of soda can be applied as top-dress- 
ings. A large numlier of experiments have 
been tried in Great Britain, Europe, and Ame- 
rica to test the value of the nitrogen in this 
manure with that in the well-establuhed nitro- 
genous manures, and everywhere the results 
have proved entirely satisfactory. On normal 
soils the nitrogen in lime nitrate is equal in its 
manurial effects to that of nitrate of soda. In 
soils deficient in lime salts it has proved su- 
perior to the latter manure. It should be pur- 
cliased on the basis of the percentage of nitrogen 
present. An attempt was made to counteract 
the deliquescent nature of the manure by mak- 
ing a ikisic salt containing some quicklime. 
This form though hygroscopic did not become 
moist, and was from its powdery state more 
suitable than the lime nitrate for applying to 
the land. However, for some reason it is no 
longer manufactured. Improvements will no 
doubt in course of time be effected in the some- 
what unfavourable mechanical condition in which 
lime nitrate is at present sold. [b. a. &] 

MItrmto of Potash, also known as potas- 
sium nitrate and popularly as nitre or salt^tre, 
KNO„ is used to a limited extent as a manure. 
It is also used in the manufacture of explosives 
and fireworks, and for a variety of other pur- 
pGKiea It is found as an incrustation on the 
soil of certain hot countries^ such as India 
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From rach soils the main supplies of saltpetre 
were at one time obtained, and a considerable 
quantity is still derived from them. The salt- 

S etre in these soils has been formed by the 
ecay and nitrification of nitrogenous org^ic 
matter. The nitric acid formed then combines 
with potash to form nitrate of potash. Such 
soils must contain, therefore, natural supplies of 
potash. The nitrate of potash is dissolved out 
of the soil and purified by a process of crystal- 
lization. The crude nitrate obtained from the 
soil is verv impure. Much saltpetre was also 
obtained formerly from artificial nitre beds. 
Such beds were at one time a very important 
source of the nitre used in making gunpowder. 
Nitre beds consisted of well -aerated beds of 
decaying organic matter such as horse dung. 
These were watered with urine to keep up the 
supply of nitrogen. Plant ashes were ^ded 
from time to time to supply potash. In these 
beds decay and nitrification took place, and the 
nitric acid formed combined with potash from 
the plant ashes to form crude nitre. Nowadays 
nitrate of potash is obtained very largely from 
nitrate of soda or CHiile saltpetre, and muriate 
of potash. When tliese are dissolved together 
in a boiling-hot solution, common salt crystal- 
lizes out, and when the solution is afterwards 
cooled down, nitrate of potash crystallizes out 
Nitrate of potash is a most powerful and 
active manure. It supplies the soil with both 
nitrogen and potash in the most active and 
easily assimilated forms. The pure salt con- 
tains 13*9 per cent of nitrogen and 46*5 per cent 
of potash. The crude salt, which is used for 
manurial purposes, contains a little common 
salt and oUier impurities, and the percentages 
of nitrogen and p(;tasli are therefore less than 
those stated above. The use of nitrate of potash 
as a manure is limited by its cost. As nitrate 
of potash is manufactured from nitrate of soda 
ana muriate of potash, it is cheaper to buy 
nitrate and potash in these salts. Except then 
in certain p^icular cases w^here a little addi- 
tional cost 18 of small consequence, such as for 
certain horticultural purposes, nitrate of potash 
is seldom used as a manure. [j. ii.] 

NItrmte of* Sodm* — Nitrate of soda (or 
* Chile saltpetre’) is a nfitural product occurring 
in certain regions of Chile. It is found in the 
form of saline depisits of varying thickness below 
the surface of tne earth, in which deposits the 
nitrate is associated with vanuus otner salts, 
forming the material technically known as * ca- 
liche*. Cf the dep(Mits of caliche which are actu- 
ally worked, the rich qualities contain from 40 
to 50 per cent of nitrat^ medium qualities from 
aO to 40 per cent, and the poorer qualities from 
17 to 30 per cent There are in addition large 
quantities of depoeits containing proportions of 
nitrate below theee limits. The prihcipid salt 
associated with the nitrate in the caliche is sodium 
chloride, or common salt, but there are also pre- 
sent sodium, calcium and magnesium sulphates, 
vaiying quantities of potasfdum salts, ana small 
quantities of various other salts, including com- 
pounds ol iodine. The ‘manufacture ’ m the 
nitrate of eoda of commeroe simply consists in 
tki sepeiatioii of the nitrate from its oonoomi- 


tant salts by p r oce s s es of lixiviation, oonoen- 
tration, and recrystallization. The working de- 
tails of the processes are of little importance to 
the agriculturist, who is only concerned with 
the final product. 

The nitrate deposits occur in a tract of country 
which is practically rainless. Various theories 
have been formed as to their origin. That 
nitrate of soda, like Indian saltpetre, was ori- 
ginally formed by the nitrification of some 
organic substance, there seems to be little room 
for doubt. It has been suggested that these 
nitrate fields contain the oxidized drainage 
from former guano deposits. But the supposi- 
tion which lias received the most general sup- 
port is that they have been formed by the 
gradual accumulation of the oxidized drainage 
irom masses of decaying seaweed. Although 
the geological and climatic conditions under 
which their formation may have taken place 
seem likely to remain obscure, the seaweed 
theory of origin appears to derive strength 
from the constant presence of iodine compounds, 
which, although in small quantity, are sufficient 
to enable the manufacture of iodine to be carried 
on as a regular accompaniment of the refining 
or concentration of nitrate. It has, however, 
been pointed out that bromine is absent in ca- 
liche, whereas bromine as well as iodine might 
be expected if the seaweed theory be accepted. 
An alternative suggestion of origin is the gradual 
evaporation on the plains on which the deposits 
are found of the freshwater drainage flowing 
down from the mountain regions behind, chargecl, 
like all land drainage, with nitrates formea by 
the oxidation of the nitrogenous vegetable debris 
I of vast tracts of surface soil. 

Commercial nitrate of soda of good quality, as 
iinpf>rted for agricultural purposes, contains from 
95 to 96 per cent of actual nitrate of soda, the 
remaining 4 to 6 per cent consisting of moisture, 
sodium chloride, sodium and magnesium sul- 
phates, and insoluble matter. Small quantities 
of sodium or potassium perchlorate are some- 
times present, out in gooa nitrate the quantity 
is insignificant In the nitrate made from some 
deposits the nitrate does not consist wholly of 
nitrate of soda, but includes a minor proportion 
of nitrate of potash. Good nitrate of soda of 
about 95 per cent purity contains about 15*6 
per cent of nitrogen, equivalent to 19 per cent 
of ammonia. 

Tlie quantity of nitrate exported from Civile 
in 1908 was 1,733,540 tons. Out of this quantity 
about 1,272,000 tons were sent to the Continent 
of Europe, 308,800 tons to the United States, 
and 105,090 tons to the United Kingdom. These 
enormous Quantities of nitrate are t>y no meaiM 
wholly usea for amcultural purposes. Nitiato 
of soda is one of the raw materials for the mana- 
frcture of sulphuric acid, and is used in very 
large quantities for making nitric acid for the ^ 
manufacture of explosives. It is difficult to esti- 
mate the relative proportions used as manuiw 
and for such industiw purposes as those just 
menriooed ; but the quantity consumed in the 
United Kinyiom for purely agricultoial pur- 
poeee — ^tliat is to my, need directly ae mauuia — 
W been rou|d^ ertimatod at 43|000 or 44^00^ 
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tons per annum. It is difficult to estimate the 
life of the nitrate fields, but the most recent sur* 
vey, carried out by Sefior Alejandro Bertrand 
on behalf of the Chilian government, appetu?ed 
to indicate that sufficient caliche is ^in sight’ 
to represent some 220 millions of tons of nitrate. 
This would suffice to maintain the present out- 
put for more than a century, without taking 
into account the probable existence of further 
beds in the unexplored portions of what may 
be regarded as the nitrate territory. 

The value of nitrate of soda as a manure de- 
pends chief! V upon its nitrogen; but the soda 
or base with wnich the nitrogen is combined 
has undoubtedly an indirect manurial value, 
especially where nitrate is freely or constantly 
used, in virtue of its action in liberating hitherto 
inactive potash in clay soils and bringing it into 
service for plant food. Its effect in this direction 
has been clearly brought out in the field experi- 
ments at Hothamsted. 

Nitrate of soda is the most rapidly acting of 
all nitrogenous manures, since its nitrogen is 
already in the ultimate form into which most 
other nitrogenous manure is normally converted 
before being utilized by higher plants ; and it 
acts, in consequence, immediately it is applied 
— that is to say, directly after the first shower 
— provided that there is a growing crop ready 
to take it up. It is especially useful for spring 
application on soils which have been depleted 
of nitrates by the drainage due to heavy rainfall 
during the winter, to keep the plants going 
until Uio advancing warmth of the weather leads 
to fresh soil nitrification. 

The principal rival of nitrate of soda for many 
years (last has been sulphate of ammonia, and 
much evidence has been accumulated in support 
of the claims of both as the better manure. Gene- 
rally speaking, however, nitrate of soda is de- 
cid^ly the letter manure for soils lacking in 
lime, seeing that on such soils the frequent use of 
sulphate of ammonia tends to deplete the soil of 
such small quantities of lime as it may contain, 
and to bring about an unhealthy acid condition 
— a condition, however, from which the soil can 
be restored to healthiness by the application of 
lime. Where there is no reason to fear deficiency 
in lime, the choice between nitrate of soda and 
sulphate of ammonia would be influenced by the 
physical condition of the soil, and also by the 
prevalent climate. 

Nitrate of soda is perhaps more suitable for 
use on fairlv heavy sous than on very light ones, 
owing to the facility with which it is washed 
downwards on a very freely draining soil, whereas 
sulphate of ammonia is less liable to be washed 
down pending oxidation or nitrification. In 
some soils, however, the oxidation.or nitrification 
of sulphate of ammonia takes place so rapidly 
that there is very little difference between its 
application and that of nitrate of soda. Gene- 
rally speaking, in a district in which experience 
would lead us to expect a small spring and sum- 
mer rainfall, nitrate, other thin^ being equal, | 
is pro^bly preferable to sulphate of ammonia; ; 
while in a very wet district sulphate of ammonia j 
would often be preferable. The relative economy I 
of the two manures will sometimes be affected I 
Tol. IX. 


by fluctuations in price, but the balance of ex- 
perience derived from carefully conducted com- 
parative trials indicates that the nitrogen of 
nitrate of soda is for most purposes more valu- 
able, weight for weight, than that furnished by 
sulphate of ammonia. 

Unlike sulphate of ammonia, nitrate of soda 
cannot safely oe mixed in more than small quan- 


tity with superphosphate without fear of decom- 
position, unless the superphosphate is very dry 
or some drying material is added. This is of 
small moment, however, since nitrate is always 
best used as a topdressing, whereas it is better 
to f^ply superphosphate considerably earlier. 

Nitrate oi soda snould never be used by itself,' 
except on land which, from previous liberal treat- 
ment, may be known to be well supplied with 
unexhausted phosphates and well supplied, 
either naturally or artificially, with available 
potash. If this condition be observed-— phos- 
phatic manure and potash salts or dung being 
duly supplied if not already present in the sou 
—there is scarcely any crop, except crops of the 
leguminous tribe, which is not capable of being 
economically benefited by nitrate of soda; and 
under such proper conditions there need not 
lie any fear of its causing any * exhausting’ 
effect on the soil. Nitrate should always Im 
used as a spring or summer topdressing— never 
as a winter manure, owing to its solubility. 
The dressings to be given for different crops 
vary considerably. As a topdressing for corn 
crops the quantity may vaiy from f cwt. per 
acre up to 2 cwt. per acre. The latter quantity, 
however, would only, as a rule, be given to a 
wheat or oat crop following another straw crop 
without the application of dung. Under tlie 
average circumstances of good farming, 1 cwt. of 
nitrate per acre would probably be sufficient as 
a topdressing for most cereals. 

For meadows, nitrate may be advantageously 
used (with phosphates and potash salts) in quan- 
tities varying from 1 to 2 cwt. per acre, according 
to soil, locality, and the age of the pasture. For 
Italian Rye Grass or other tempoiury grass 
leys (as aistinguished from permanent gtusa 
land), nitrate may he used with advantage in 
quantities of from 2 to 4 cwt. per acre, divided 
into two dressings. Its practical value is per- 
haps most strikingly realized when it is applied 
to mangolds or to Drumhead cabbages, Thou- 
sand-he^ed Kale, or other plants of the cab- 
bage kind. In conjunction with dung or with 
phosphates and potash salts it may be re- 
muneratively usea for mangolds, on most soils, 
in quantities of 4 cwt. per acre (divided into 
two dressings); while for plants of the cabbage 
kind 4 cwt, or even 6 cwt, will generally be 
found profitable. In the case of these last-named 
crops good dressing of superphosphate, dis- 
solved tones, or basic slag should precede the 
application of the nitrate. 

Ibe use of nitrate of soda or other nitrogenous 
manure is not to be recommended genenuly for 
leguminous crops — not, as has been imaged, 


because these plants have other natural means 

18S 





9B Nitrates in SoU^Nitrlficallon 

cf obtiining nitrogen, and this makes it wiser in making nitre, and neither sand nor chalk 
eoonomy to reserve such expensive manures for alone was effective* In 1677 Sohloeaing and 
those plants which are less happily endowed* Miintz showed that the process is baeteriaL 
On some soils, however, nitrate of soda has Since that time several attempts have been made 
pmved to be a valuable adjunct to phosphates to re\dve the chemical hypothesis, but a detailed 
and potash salts in the manuring of lucerne* examination by the writer sbowM that in each 

Nitrate of soda in proper ouantities is suitable case the experimental evidence was unsound. So 
for almost all garden vegetaoies and fruit crops, far as our present knowledge goes, all the nitrates 
and in the growth of hope it mav be used to tne of the soil are produced by micro-organisms, 
extent of 4 cwt per acre, applied in spring, even The importance of Schloesing and Mtintz’s dis- 
where liberal dressings of aung, rape dust, fish covery can hardly be overestimated, since it really 
guano, 4cc., are given ; while, in the absence of marks the beginning of soil bacteriology, it 
other nitrogenous manures, even 6 cwt. per acre arose out of a study of the purification of sew- 
may be used for delicate varieti^ and as much age water by land filters. A continuous stream 
as 8 cwt. per acre for freely growing and heavily of sewage was allowed to trickle down a column 
cropping varieties such as * Fuggles ’. The nitrate of sand and limestone so slowly that it took eight 
should be put on in successive cu'essings of 2 cwt. days to pass. For the first twenty days the am- 
per acre each, at short intervals early in the monia in the sewage was not affected, then it 
season; its application, however, being preceded began to be converted into nitrate; finally all 
by a liberal application of phosphatic manure, the ammonia was converted during its passage 
and, if necessary, of potash salts. through the column, and nitrates alone were 

The prolonged and excessive use of nitrate of found in the issuing liquid. Why, asked the 
soda on the same field has occasionally been ob- authors, was there a delay of twenty days before 
served to exercise a ^ panning* action on the soil nitrification began ? If the process were simply 
or subsoil, but under the conditions of ordinary chemical, oxidation should begin at once. They 
practical farming no such action is likely to therefore examined the possibility of bacterial 
occur. Nitrate of soda has been in general agri- action and found that the process was entirely 
cultural use for very many years, and long ex- stopped by a little chloroform vapour, but could 
perience goes to show that, used in the manner be started again after the chloroform was re- 
and in the quantities proper to ordinary farming, moved by adding a little turbid extract of dry 
nitrate rarely produces any unfavourable effect soil. Nitrification was thus shown to be in all 
on the physical condition of the soil. Indeed it probability due to micro-organisms— ‘ organized 
has been observed that, on some heavy land, the ferments* to use their own expression, 
free use of nitrate produces even an opposite Warington had been investigating the nitrates 

effect, namely, a better working condition of the in the ]£)thamsted soils, and at once applied 
soil. [b. d.] the new discovery to soil processes. He showed 

Nitrates In Soil- See Nitrooun Com- that nitrification in the soil is stopped by chloro- 
POUKDS IN Soil. form and carbon disulphide; further, that solu- 

Nltre-— True nitre is potassium nitrate, or tions of ammonium salts could be nitrified by 
saltpetre, KNO3, containing as much as 46*6 per adding a trace of soil. By a careful series of 
cent of potash and 14 of nitrogen. Like soda experiments he found that there were two 
nitre, it is soluble in water; but it colours the stages in the process and two distinct organisms: 
fiame of a Bunsen burner violet instead of the ammonia was first converted into nitrite, 
yellow. It occurs as fibres and crusts in some and then to nitrate. The organisms could not 
dry soils, under the same conditions rq the far be isolated from the ordinary gelatine plate 
more abundant soda nitre (see art. Nitrate of cultures, and they had to be picked out by the 
Soda); but it is not available for agricultural dilution method; it was in tliis way that Br. 
purp^s. The plains of Bengal produce a quan- and Mrs. Frankland first obtained an organism 
tity estimated at 20,000 tons per annum, which is in 1890. Shortly afterwards Winogradsky in- 
used in the manufacture of gunpowder. It aocu- troduced a new method which has enabled him 
mulates largely in the neighbourhood of villages to isolate and make a full study of both organ- 
as the result of bacterial action on waste products, isms. Instead of gelatine plates he used pUtes 
Most of the potassium nitrate in commercial use of gelatinous silica. A solution of dialysed silica 
is prepared artificially; but it is more economical is concentrated to the point at which it becomes 
to supply nitrogen to the soil through soda nitre, gelatinous on adding salt solutions. It is then 
and potassium through one of the commercial poured into dishes and rapidly mixed w*ith one 
* potash salts*, than to supply both together in or two volumes of a solution of purely inorganic 
tne form of potassium nitrate. [o. a. j. a] nutrient salts, viz. i^monium sulphate, potas- 
Nltrifloatlon- — For many years it was slum phosphate, sodium or magnesium carbon- 
thought that nitrification was purely a chemical ate, magnesium and iron sulphates, and sodium 
process; the nitrogen of the air, according to chloride. The mixture soon sets to a jelly on 
som^ or ammonia according to other^ be^une which the nitrifying organisms grow and ppo- 
oxidized and finiJly converted into nitric acid, duce very characteristic colonies. They have 
The first exact experiments were made by Bous- since been grown on agar, 
singauit, and proved that nitrification caused The Nitrite -fboduoing Organism (iTsfro* 
no Increase in the total nitrogen of the soil; the iomoncuj a coccus). — The Western European 
nitrate must therefore be formed from a com- form, found also in North Africa and Japan, is 
pound in the soil and not from the air. Subee- oval in riiape, 0*9 to 1 m wide, and 1*2 to 1*8 /s 
quently he found that soil had a iqpedfic action long; anoUier from St Petersburg is round, 1 #1 
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in dkmntor, nnd clinneterifed hy the peeenoe 
of a central nndene-lilce body. A email form it 
found in JaTa^ 0*5 to 0*6 m only in diameter; 
a larger one waa obtained from ^uth America 
(Qnij^ in Ecuador, aleo from BnudlX 1*5 to 2 /a 
in diameter. Thoae all occur as fre^wimming 
forms and as aooglaea with certain differences. 
Whether they are all really distinct organisms 
or merely variations of one and the same, is not 
yet settled; it has not been possible to convei’t 
one into the other by cultivation, but, on the 
other band, only one variety has ever been found 
in any one soil. 

The organism is extraordinarily remarkable 
in its mode of life. Like the higher plants, it 
obtains its carbon from carbonic acid and not 
from organic matter. This was first shown by 
Winogr^sky, though both Munro and Waring- 
ton 1^ observed that the organism did not 


reouire, and misht indeed be injured bVf the 
adoition of orffamc matter. Still more rigid proof 
was furnished by Godlewski, who found that the 
organisms developed and produced nitrites if 
supplied with air carefully freed from dust but 
stfll containing carbonic add. On the other 
hand, there was no nitrite production after the 
carbonic add had been removed by potash. The 
assimilation of carbonic acid is analogous to tak- 
ing water uphill; it requires the expenditure of 
energy. Plants possess special chlorophyll cells 
for tne purpose, and derive the necessary energy 
from ligbt; but these organisms possess no 
chlorophyll, and they work in darkness! There 
is little doubt that "the energy is obtained by 
the oxidation of ammonia; indeed Winogradsky 
found a definite relationship between the amounts 
of carbon assimilated and of ammonia oxidized. 
The results of four experiments were: — 



Experiment 1. 

Experiment 2. 

Experiment 8 

Experiment 4 . 

Ammonia oxidised 1 

(expressed as nitrogen) / 
Caroon assimilated 

R.tio j? . . 

V/ 

722*0 mg. 
19-7 .. 

36*6 

506*1 mg. 
16*2 

33*3 

928*3 mg. 
26*4 „ 

36*2 

815*4 mg. 
22*4 „ 

36*4 


The mechanism of the oxidation is unknown ; 
there is no evidence that it is brought about by 
an oxidase, nor has any intermediate product be- 
tween ammonia and nitrous acid been found. 
The conversion is almost, but apparently not 
quite quantitative; about 96 per cent of the 
ammonia changes to nitrate. 

So far as is known, no other carbon compounds 
can take the place of carbonic acid as food ; 
indeed most of them are harmful. Peptone and 
glucose are particularly so, but bouillon is tole- 
rated to a far greater extent. It appears that 
the organisms can in the course of generations 
become accustomed to certain organic substances, 
at any rate when other organisms are also pre- 
sent; thus they are active on sewage filter b^, 
and they are not injured by the humus of the 
soil. Miintz and l^in6 find that peat is not 
harmful, but on the contrary affords a good 
medium for growth; indeed they suggest that 
nitrates could be commercially produced by nitri- 
fying sulphate of ammonia on a peat bed. Fur- 
ther, ammonia is the only nitrogen compound 
acted upon. Neither urea, asparagin, albumin, 
bouillon, urea, nor even methylamine is de- 
compoMd. Mineral nutrient salts are neces- 
sary, including phosphates, common salt, and 
^ts of potash, iron, magnesia, and lime. It 
is essential, also, that there should be a base 
like calcium or magnesium carbonate. Gypsum 
is known to have a beneficial effect. Most salts 
influence the process, and retard it when pre- 
sent to excess ; a number of quantitative deter- 
minations are given by ^ulla^r and MassoL 
Thb Nitratb Oboaxibm. — T his was isolated 
by Winogradsky in 1891, and can be grown on 
mtrite-agar plates. It is rod-shaped, less than 
1 long, and between 0*3 and 0*4 fi thick. Only 
one vanety been reoognu»d. 

like the nitrite organism it obtains its carbon 
inm carbonic add. Ko donbt it derives the 


necessary energy from the oxidation of nitrite, 
which appears to be its sole nitrogenous food. 
Ammonia acts very injuriously, as little as *0006 
per cent checks development and *016 completely 
inhibits it; but the organism is much less sensi- 
tive in mixed cultures. Organic matter also a(*ts 
injuriously, but not to the same extent as on the 
nitrite organism. Kaserer has recently claimed 
to have discovered an organism which converts 
ammonia direct to nitrate. 

Nitrification in Soils.— In the soil the two 
organisms work together and the separate stages 
cannot be distinguished. Moreover, the organ- 
isms are much less sensitive to organic matter 
and to ammonia than they are in pure cultures. 
They occur mainly in the top 9 in. of soil. The 
ammonia produced from organic matter by other 
organisms is nitrified as fast as it is formed; the 
rate of nitrification is thus limited by the rate 
of ammonia production. Ammonium salts added 
as manure are rapidly nitrified, and even in foity 
hours Warington found distinct change had 
taken place. The effect of temperature is very 
marked: during cold weather nitrification is re- 
tarded, and the supply of nitrate may be cut 
off just when plants have most need of them; 
the result is a yellowing of the plant. Nitrifi- 
cation is not estential to fertility; plants can 
live quite well on ammonium salts. It is, how- 
ever, an economical process as a rule ; and 1 lb. 
of nitrogen as nitrate leads to a greater produc- 
tion of crop than 1 lb. of nitrogen as ammonia. 

[*• «•] 

Nltro4Mieteriffi#.---Pure cultures of ni- 
trogen-fixing bacteria grown from organisms 
taken from Uie nodules of each species of legu- 
minous plant and similar to those formerly sold 
as Nitragin. See Nitraoin. 

Nitroipwn (Azote) is a colourless gas. exist- 
ing in the free state in the atmosphere, of which 
it forms four-fifths by volume. It is very wide^ 
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distributed in nature, in combination with other 
elements. It is an essential plant and forms 
a constituent of both plant and animal material 
Most plants assimilate their nitrogen as nitrate, 
some as ammonium salts, whilst plants belonging 
to the Leguminosie can, in addition, assimilate 
free nitrogen. Animals take in their nitro- 
genous foodstuffs in the form of nitrogenous com- 
pounds, namely proteids, which are compounds 
containing carbon, hydrogen, oxygen, nitrogen, 
sulphur, and sometimes ^losphorus, and wnich 
are manufactured by, and stored up in plant 
or^ns. 

Pure nitrogen gas does not support life, 
death being caused oy suffocation. Many nitro- 
genous compounds stored in plants possess valu- 
able medical properties, others act as powerful 
poisons. Certain oxygenated compounds of nitro- 
gen are highly explosive. In fact, unlike free 
nitrogen, many of its compounds are character- 
ized By great chemical activity. Nitrogen is a 


I constituent of protoplasm, nervous tissue, and 
I of all living plant and animal tissues. It forms 
a large numMr of highly important compounds. 

[r. A. a] 

Nltroffi^nf Lom of ftam Sollo. — It 

has been shown in the art Nitrookn Fixation 
IN Soils that the soil is constantly gaining 
nitrogen, and in the arts. Denitrification and 
Drainage Water that it is constantly losing 
nitrogen. In cultivated soils the losses pre- 
dominate, whilst in pasture soils the reverse 
happens and there is a gain in nitrogen, which 
is, however, ultimately Balanced by the losses. 
Although the total magnitude of the changes 
cannot Be estimated, it is not difficult to ascertain 
the net result, and experiments with this object 
have been made in several places. After talang 
account of the nitrogen in the crop or accumu- 
lating in the soil there is always a certain loss 
that cannot be accounted for, the dead loss or 
net loss. Some of the Eothamsted data are : — 


1 


Nitrogen 
supplied in 
Manure 

Nitrogen 
recovered in 

Net loss of Nitrogen ner 
acre per annum, lb 

Manuring. 

Crop 







per annum. 

per annum. 

From top 

From top 

■ 


lb. 

lb. 

0 In. of Soil. 

27 in. of Soil 

3 

Unmanured 


10 



5 

Full minerals only 



24 

6 



7 

Full minerals + ammonium salts 

86 

49 

44 

66 

w9 

Ammonium salts only 

86 

84 

68 

66 

Bn 

Ammonium salts + super. 

86 

89 

59 

53 

mm 

Ammonium salts + super, and sulphate of soda 

86 

41 

53} 

48 

H 

r Ammonium salts + super, and sulphate oil 

\ potash / 

/Ammonium salts + super, and sulphate ofl 
t magnesia / 

86 

45 

61 

87 

14 

86 

44 

47} j 

47 

2 

Dung 

200 

56 

131 

140 


The plots receiving chemical manure are being 
slowly impoverished in spite of the heavy dress- 
ings of ammonium salts. 

The loss on the dunged plot is very grea^ 
and is much higher than would arise in ordi- 
nary farm practice, where dressings would be 
less frequently applied. It is, however, quite 
compare^le with tne losses taking place when 
rich virgin soils are first brought into cultiva- 
tion and cropped continuously with wheat. Thus 
Snyder (Minnesota Station Bulletin 89, p. 193) 
has shown that a prairie soil continuously grow- 
ing wheat for twelve years lost nitrogen at the 
rate of 170 lb. per acre per annum, only about 
37^ lb. being recovered in the crop; making a 
dead loss of 132^ lb. each year per acre. At the 
Indian Head Experimental Farm, Sask., Canada, 
the top 8 in. has been found to lose lOO lb. per 
acre per annum during the past twenty -two 
years, of which less than 32 lb. has been removed 
in the crc^ 

It is Gufficult to say exactly what loss of 
nitrogen might be expected to arise in ordi- 
nary arable farming, but it ought certainly to 
be much less than the losses quoted alMve, 
since the applications of manure are smaller 
and less frequent. Where the dung is applied 
at Bothamsted only once in four years ahout 
two-thirds of the nitrogen is recovered, the rest 
being partly kid up in the soil and partly lost 


The two most serious sources of loss are: (1) 
drainage, (2) bacterial action. 

Loss BT Drainage. — Of the various nitrogen 
compounds in the soil, nitrates alone appear to 
suffer any appreciable loss by drainage. Their 
ready solubility is an advantage so long as a 
crop is on the ground to take them, but a dis- 
advantage under other circumstances, since it 
leads to their being washed away. The nitrate 
lost from the Bothamsted drain gauge contains 
on the average 31*4 lb. of nitrogen per acre 
per annum, or 188 lb. of nitrate of soda, worth 
about 17a This land is kept fallow; if it were 
cropped the loss would be reduced by what- 
ever quantity was taken by the crop. Deh4rain 
has made a series of pot experiments and deter- 
mined the nitrates in the drainage water with 
the following results:— 

Nitrosen as 
Inches of Nitrate in 
Drainage. Drainage Water. 

lb. per acre. 

TTnoropped, uncultivated 11*2 1867 

Wheat 7-6 287 

ro «».d.d byj - 

Rye Grass ... 7*8 2-8 

Oats 7*8 7-4 

Sugar beet 7*2 0*8 

Total rainfall during the period, 28*8 in. 

It has been found at Bothamsted that neitiisr 
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•olphate of ammonia nor nitrate of soda persists 
in the soil, although they mav lead to tne pro- 
duction of more Iw or stubble to be plougned 
in and thus indirectly increase the soil nitrogen. 
A wet autumn and winter is known to act un- 
favourably on the wheat crop ; indeed Dr. Shaw 
has shown that eveiy inch of rain falling be- 
tween the 36th and 48th week of the year 
depresses the yield by bus. (Proceedii^ of 
the Royal Society, 1905, 74, p. 6521 For a 
number of years, with certain easily under- 
stood exceptions, the yield of wheat is 39*5 bus. 
— j previous autumn rainfall. One very impor- 
tant reason is that during this period nitrates 
are being washed out from the soil, and the 
heavier &e rainfall the more complete the pro- 


f cess. It is often noticed on light sandy or 
I gravelly soils that larger crops are obtainea on 
places where ricks sto^ throughout the winter 
than elsewhere: the ezplanauon is that the 
rick kept off the rain and protected the nitrates 
from being washed away. 

There are two method of reducing the loss: 
(1) to use well-balanced manures during the 
rotation, so that the preceding crop may take 
up a large amount of the nitrates present; (2) 
to leave the land uncropped as little as possible 
consistent with good tillage. 

The first me^od is applicable everywhere. 
Its efiectiveness is well illustrated by compar- 
ing Plots 10 and 13 of the Broadbalk wheat- 



Crop per annum 

Average Lois 
of Nitrogen 
to 27 in. depth, 
lb per acre. 

Nitrogen as Nitrate 
in Drainage Water 
running away during Autumn. 


Grain 

(buahela). 

Straw 

(cwt). 

Plot 10. — Badly balanced manure (ni- 1 

trogen only) / 

Plot 13. — Better balanced manure! 
(complete minerals and nitrogen) ... / 

16*0 

14*76 

65 

17*8 parti per million of water. 

26*7 

30*76 

87 

l» M »» 


The wastage of nitrogen has been reduced, and 
consequently the crop is increased; Plot 13, 
moreover, contains more nitrogen than Plot 10. 

The second method is of more limited appli- 
cation, because certain soils must at intervals 
lie uncropped during autumn and winter in 
order to clean the land and get a tilth. In- 
stances are furnished by catch cropping, ‘bas- 
tard * or ‘ rag * fallowing, and sowing seeds with 
corn. The crop will, during late autumn and 
winter, take up nitrates which would otlierwise 
be washed away. In Deh^rain’s experiment 
referred to above, the drainage water from soil 
cropped with wheat alone carried away 28| lb. 
Mr acre of nitrogen in the form of nitrates 
during the year, out from soil cropped with 
wheat followed by vetches the loss was reduced 
to less than 13 lb. per acre. 

Loss BY Bacterial Action on Nitrates or 
ON Organic Matter. — Two types of bacterial 
Mtion cause an absolute loss, and are described 
in detail under Denitrification. (1) Certain 
bacteria decompose nitrates with liberation of 
the nitrogen as gas. This change only goes on 
in absence of air, and there is no evidence that 
it takes place under conditions obtaining in 
British agriculture, except perhaps when the 
soil remains very wet for any length of time. 
(2) Other organisms liberate nitrogen during 
the decomposition of organic matter in presence 
of mr. They act in the soil whenever the con- 
dition of the land becomes high, and thus pre- 
vent an indefinite accumulation of fertility; no 
doubt thw are mainly responsible for the losses 
from the Broadbalk dungea plots and the prairie 
wheat soils. No method is known for preventing 
the loss, but there are two ways of minimizing 
its effects, both of which are practised in highly 
farmed districta (1) By proper use of fime, 
potash, or phosphoric acid, by suitable cultiva- 
tum methods, and by adopting an appropriate 


sequence of crops. Thus on the Rothamsted 
mangold plots the effect of a well-balanced man- 
ure in increasing the amount of nitrogen re- 
covered is as follows: — 

Root!, Nitrogen 

tons rerovered, 

per acre. lb. per acre. 

Badly balanced manure! 

(organic manurea and > 24*7 134*4 

■ulphate of ammonia). . . 

Better balanced manure! 

(the above +potaah and • 29*3 172*0 

phoephatic manurea) , 

The heavy dressings of dung alone, or of dung 
and nitrate of soo^ sometimes used for man- 
golds and even for potatoes, are wasteful, and 
could often be improved by substituting potash 
or phosphatic manures for some of the dung. 
It IS no use letting nitrogen accumulate in the 
soil: the aim should be to keep it circulating, 
to crop it out and replace it oy manure, by 
feeding on the land, ploughing in green crops, 
by growing leguminous crops, &c. (2) Ine 

second method of dealing with these losses is 
to counteract their effect by bringing about a 
corresponding gain, and periodical^ growing a 
seeds mixture containing clover : this is ms- 
cussed under Nitrogen ^ration in Soils. 

[e. j. ^ 

Nitrogen Oompounds In Soil.— -The 
nitrogen compounds of the soil differ funda- 
ment^y from the phosphorus, potassium, cal- 
cium, and other compounds in tnat they all arise 
through the agency of some living organism. 
They form no part of the fundamental igneous 
rock from which the purely mineral consti- 
tnents are derived, but arise always from the 
decay of plant and animal matter. To trace the 
process farther back, they originate in the fixa- 
tion of nitrogen by certain organisms of the soil, 
and then go through a ^de of changes in the 




102 


Nitrogen Compounds in Soil 

course of which they may become incoiporated appreciable extent, no matter how soluble they 
in plants and pass through animala may be in pure water. An insoluble compound 

The greater part of the nitrogen compounds is formed which remains where it is produced 
appear to be present in the form of complex until it is converted into nitrates, when it may 
organic bodies, no detailed study of which has wash away. Thus, no matter how highly a sou 
yet been made. A simple substance, ammonia, is manured, the surface soil alone wows any 
18 found in minute quantities, and is doubt* gain in nitrogen ; the subsoil shows no increase, 
less a product of decay; no intermediate com* indeed the only way of enriching the subsoil in 
pound nas so far been isolated, although a num* nitrogen (apart from trenching and actually 
ber are probably produced. Two other simple digging in the manure) is to grow de^rooting 
substances are formed from ammonia — nitrates, crops. An admirable illustration is afi&rded by 
which are invariably present, and nitrites, found the soils of the Broadbalk wheatfield; the sur- 
only in exceptional casea It is customary to face soils alone show any variation in their 
distinguish by the name * humic nitrogen’ that nitrogen content according to their manorial 
fraction of the total nitrogen which is soluble treatment, while the subsoils are practically all 
ii) alkalis, and to suppose uiat it represents the alike. The most remarkable contrast is that of 
nitrogen present in the humus ; the assumption the dunged and the unmanured plots. At the 
is quite unfounded, since other compounds, end of fifty years the former had received 700 
the purin bases, dissolve in alkalis and are, like tons of dung containing 10,000 lb. of nitrogen, 
humus, precipitated by acida while the latter had received nothing, yet at 

With the exception of nitrates and nitrites, all a depth of 9 in. and beyond the two soils show 
the nitrogen compounds in the soil are readily very little diflferencea The figures are given 
retained by the soil and do not wash out to any below : — 

NiTRoaBN IN Broadbalk Wheat Soils, 1898 


Per cent of dry soil 



lb per acre 
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The resulta are shown on the disjairam. 

The relative amounts of the various nitrogen 
compounds in the top 9 in. of soil are approxi- 
mately as follows, taking the total amount of 
nitrogen as 1000 : — 

Nitrogen soluble in aUnlis (* humic * 

nitrogen) 530 

Nitrogen as ammonia 2 

Nitrogen as nitrate 4to20 

Nitrogen as other compounds ... 464 to 444 
Total 1000 

Neither the ‘humic* nitrogen nor the am- 
monia changes much in relative amount on the 
different plots ; the nitrate alone of the known 
compounas shows variation. The nitrate is 
formed only from ammonu^ and it is clear that 
the process goes on as quickly as the ammonia 
is produced. The ‘other compounds* include 
(a) an unknown but probably large amount 
of resistant matter which will only decompose 
slowly under natuiul conditions, and winch 
arises in part from the organic matter deposited 
originally with the soil ; (6) plant remains which 
are not yet decomposed; (c) the intennediate 
substances, whatever they are, between the 
complex nitrogen compound and the ammonia; 
(d) by-products in the decomposition. 

‘Humic* Nitroobn. — About half of the ni- 
trogen of an arable soil, and two-thirds of the 
nitrogen of a pasture soil, can be extracted by 
dilute alkali^ and is therefore commonly sup- 
posed to be in the form of humus. As already 
pointed out, the assumption is unsound, since 
a number of nitrogen compounds are known 
which dissolve in alkalis ana are reprecipitated 
by acids. It is also supposed, again without 
much evidence, that this ‘humic* nitrogen fur- 
nishes the chief source of nitrate. The ratio of 
humic to total nitrogen is, on this assumption, 
of importance in estimating the fertility of 
the soil, and has been studied by Hilgard in 
America. Determinations made at Hothamsted 
lend no support to this view, but show that the 
most exhausted and most fertile plots have the 
same ratio : — 


Humio Nitroobn, xxprbssbd as Pbroxotaoe or 
Total Nitrogen 


Broadbalk, tmmanured 

... 6176 

„ dunged 

... 62*58 

Meadow soil 

... 66*8 

Prairie soil (Bianitoba) 

... 37*25 


Fuller investigation of the subject is required. 

Ammon iA.-^t was at one tune thought that 
Hither large amounts of ammonia were present 
in the soil, but subsequent work showed that 
only about 4 parts occur per million of soil, and 
more recent determinations indicate that even 
this is rather higfo The amount does not show 
much variation wi^ the season in ordinary soils, 
becauTO ammonia is produced at a slower rate 
than it be converted into nitrate, hence 
only a minimum quantity is ever present On 
add sdl^ where the conmUons are unfavourable 
for ^nitrificatioi^ moulds occur which can as- 
dmilate ammonia. Ammonia reacts diemically 
with certain constituents of tiie soil, produc- 


[ ing insoluble compounds, which, however, can 
be nitrified, and also with humus to form a 
stable compound which does not seem to be 
nitrified so readily: all these therefore tend to 
conserve ammonia. Thus, when an ammonium 
salt is added to the soil a certain amount of 
ammonia at once goes into combination and 
ceases to behave like ammonia; if the soil is 
kept moist and warm, the remainder of the am- 
monia soon changes into nitrate. If, however, 
the nitiifying organisms have been destroyed 
by heating the soil or treating with toluene, 
the ammonia gradually accumulateB. 

In 1893 Miiiitz and 0/Oudon proved, what had 
long been assumed, that ammonia is formed in 
the soil by micro-organisms. When soil was 
sterilized at ISC'*, production of ammonia ceased 
entirely, though not when the temperature had 
only been raised to 1 10°. In the following year 
Marchal made a detailed study of several of 
the soil organisms, and in particular of Bacillus 
mycoideSy which he found by much the most 
vigorous ammonia producer. It decomposed 
albumin and other proteins, but had no effect 
on urea. It did not assimilate either ammonia 
or nitiutes. Other orgatnsms are known which 
decompose urea to yield ammonia. 

When protein decomposes it breaks down to 
various amino acids and certain bases, such as 
the amines and puriti Imses, finally a certain 
amount of ammonia is formed. Probably this 
same reaction takes place in the soil, but defi- 
nite evidence is as yet wanting. Nor is it 
known whether protein added to the soil is quan- 
titatively converted into ammonia, or whether 
some of it changes to stable by-products which 
break down much mow slowly. 

Nitrites. — Only in exceptional circumstances 
are nitrites founa in soils, and then they pro- 
bably arise from reduction of nitrates and in- 
dicate defective aeration. Tliey are said to be 
present in certain paddy soils of the East after 
application of nitrate of soda; the soils are 
waterlogged and denitrification sets in. They 
are not found in properly aerated soils. 

Nitrates, on the other hand, are invari- 
ably present. They are easily soluble in water, 
anu, unlike ammonia, are not retained by the 
soil They show no tendency (nor indera do 
any other salts) to spread in the soil: the 
Hothamsted grara plots show to an inch where 
the nitrate has gone, although large dressings 
have been appli^ annually for over fifty years. 
They wash straight down into the subsoil; l^t 
Warington (in an article in the Transactions of 
the Highland and Agricultural Society, 1906, 
148, which contains a number of important 
ta bearing on the present subject) nas ad- 
duced evidence to show that they may be 
brought to the surfoce again in certain cases; 
the ordinary assumption that nitrate of so^ 
has no effect the year after its application is 
therefore not always true. Nitrates are readily 
taken up by planti^ provided all the conditions 
are favourable. 

Nitrates are produced in the soil by the 
agency of bactem (see NxTRincATiON) whkh 
are very sensitive to changes in temperature, 
air supply, and the presence of harmful sub- 
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■Umces, and only work at their best in a well- 
cultivat^ properly drained soil sufficiently sup- 
plied with calcium carbonate. They aie d^ 
8tix>yed by numerous bacteria in absence of air 
(see 1)bnitrifioation)) and consequently decrease 
in amount when the soil becomes waterlogged. 
They are also absorbed by algae and pronely 
by other organisms. 

These facts enable us to interpret the re- 
sults obtained by actual analysis of soils. In 
early spring the amount of nitrate present is 
very small, in an ordinary arable soil about 
1 to 6 parts of nitrogen per million of dry 
soil (*0001 to *0005 per cent, the total nitro- 
gen neing about T5 per cent). As the soil 
beromes warmer, considerable quantities of ni- 
trate are formed, but their fate depends on cir- 
cumstances. If a crop is growing the nitrate 
is taken up, and the amount in tne soil shows 
no increase, but remains at 1 to 5 parts per 
million. If there is no crop, not even weeds, 
the nitrates accumulate, and in August or Sep- 


tember may rise to 15 to 50 parts per million 
of dry soil (*0015 to *005 per centX unless heavy 
rain has in the interval washed them out. In 
winter the production of nitrate is reduced to 
a minimum, and only washing out goes on ; the 
amount is steadily reduced tul the minimum is 
reached in spring, just before the soil be^ns to 
warm up again. At this period fluctuations in 
amount are most sharply felt, because the young 
crop is in most need of nitrate ; during a cold 
sn^ the production of nitrate ceases. 

Generally speaking, sandy soils onlv contain 
sinall quantities of nitrate because of the ease 
with which water passes through. Heavy, badly 
aerated clays also do not contain large quan- 
tities. Loams are usually richer than any other 
class of soil in nitrates. Manuring naturally 
has a great effect The plots on the Broadbalk 
wheat field were found to contain in October, 
1893, after the crop was removed, the following 
amounts of nitrogen as nitrate in one million 
parts of dry soil : — 


Manuring. 

Unmanured. 

Complete 
Minerali, no 
Nitrogen. 

Complete 
Mineral! and 
Ammonium 
Salta. 

Ammonium 
Salta alone. 

Dung. 

Plot No. 

8 

5 

7 

10 

2b 

Top 9 in. 

8*72 

4*06 

5*77 

4*83 

4*51 

Second 9 in. 

8*45 

2*38 

7*19 


16*98 

Third 9 in. 

*98 

•80 


4*03 

4*39 

Lb. per aore in top 27 in. 

21*60 

19*12 

42*71 

49*20 

68*14 


The greatest amount is present on the dunged 
plot, smaller amounts occur in the plots receiv- 
ing ammonium salts, and still less on Plots 3 
and 6, where no nitrogenous manure is added. 
The differences persist even at 90 in., the greatest 
depth sampled, and show that no lateral diffu- 
sion goes on. 

See also arts. Drainage Water and Culti- 
vation. [e. j. r.] 

NItroffon Fixation In Soils.-— 

1. Br Bacteria Associated with Legu- 
HiNous Plants.— It has been known from time 
immemorial, and is recorded by Virgil, that 
lupins or vetches form a good preparation for 
wheat, and later writers like Pliny and others 
endorse this view. Many cases are on record 
where leguminous crops have effected great im- 
provement in the soil, a classical instance being 
furnished bv the Schultz-Lupitz estate in Alt- 
mark, North Germany. Fiity years ago this 
was a barren sand; it was manured with lime, 
potash, and phosphoric acid, and cropped alter- 
nately with lupins and cereala The lupins 
were either ploughed in or fed, and so increased 
the amount of nitrogen and org^ic matter that 
the barren sand was after a time converted into 
a rich soil, capable of growing a large variety of 
crops. This excellent result had been obtained 
without buying in any nitrogenous manure. In 
our own country the late Mr. Mason, of Eyn- 
diam BUtll, Oxon, effected a marked and perma- 
nent improvement in some poor Oxford ^y by 
deep cultivation, treatment with bade slag, and 
sowing with lucerne. Wherever a good plant 
was obtained, the soil was condderab^ enriched 


in nitrogen; as the ley got old it was either 
converted into meadow by sowing appropriate 
grass seeds, or else ploughed up ana put into 
com and roots. 

A gain in nitrogen was recorded many years 
ago by Boussingault when clover came into the 
rotation, but not when corn crops alone were 
grown. It was found at Bothamsted that clover 
not only contained a larger amount of nitrogen 
(which was removed in the hay) than a cereal 
crop, but also left a larger amount of nitrogen 
in the soil which would benefit the succeeding 
crop. A piece of ground was cropped with cereals 
for five years without nitrogenous manure, and 
was then divided into two parts: on one a crop 
of clover was taken, on the other barley was 
grown. After the crops were removed, samples 
of soil were taken for analysis, and then barley 
was grown on both plots. The analytical results 


were; — 


Nitrogen in crop (1873) 

Nitrogen left in toil 
after orop was re- 
moved (1873) 
Nitrogen in crop (1874) 


Plot where Plot where 

Clover was no Clover 

grown. was grown. 


151*3 ... 37*3 lb. per sore, 

(in clover) (in barley) 


*1566 ... *1416 per cent. 
69*4 ... 39T lb. per aore. 

(In barley) (in barley) 


Numerous other analyses led to the same re* 
suit Lawes and Gilbert thought the nitrogen 
came from the subsoil, and there was notlung 
to show that they were wrong; whilst on the 
other hand Boussinffault in 1837, and later 
Yille, Voeloker, and outers, expressed the opinion 
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that it came from the air. Field experiments steadily increasing crop as more and more ni- 
alone were insufficient to solve the problem ; it tix>g6n (as calcium nitrate) was added. Legu- 
was not till 1886 that Hellriegel and Wilfarth minous plants, however, oehaved differently, 
used a totally different method and proved con- and showed no relationship between the nitro- 
clusively that nitrogen was fixed from the air gen supplied and the yield obtained. After the 
by bacteria associated with the roots of the seedling stage was passed, the plants grown 
lie^minosae. They were investigating the re- without nitrogen made no further progress for 
lation between the amount of nitrogen supplied a time, then some of them started to grow and 
and the plant growth; and found that oats, did well. This period of no growth was not 
barley, &c., would not grow in sand cultures seen where nitrogen was supplied. Two of their 
where no nitrogen was supplied, but gave a experiments are as follows:— 


Nitrogen supplied per pot, \ 
grammes / 

Weight of oats obtained 
(grain and straw) 


Weight of peas obtained 
(grain and straw) 



le-a 


•112 

*168 

*224 

*336 

/ 10*98141 
110*9413/ 

16*9974 

/ 21*27821 
121*4409/ 

80*1760 

4*91461 
97671 } 
8*4969 j 

5*6185 

/ 9*72521 
i 6*0458/ 

11*8520 


The duplicate pots agree well in the oats 
series, but show no sort of agreement when 
peas are grown. 

Analysis showed that the nitrogen contained 
in the oat crop and soil at the end of the experi- 
ment was always a little less than was origi- 
nally supplied, but was distinctly greater in the 
case of peas ; the gain in three cases amounted 
to *910, 1*242, and *798 grm. per pot respec- 
tively. They drew two conclusions: (1) the 
peas took their nitrogen from the air; (2) the 

rocess of nitrogen assimilation was conditioned 

y some factor which did not come into their 
experiment except by chance. In trying to 
frame an explanation they connected two facts 
which were already known. Berthelot had 
shown that certain micro-organisms in the soil 
can assimilate j^eous nitrogen. It was known 
to botanists that the nodules on the roots of 
Leguminosae contained bacteria. The following 
considerations showed that nitrogen assimila- 
tion was brought about bv bacteria in the no- 
dules: (1) peas made only small growth and 
developed no nodules in sterilized sand without 
addition of nitrogen ; when calcium nitrate was 
added they behaved like oats and barley, giving 
regular increases in crop for each increment of 
nitrogen; (2) they grew well and developed 
nodules in sterilized sand watered with an ex- 
tract of arable soil; (3) they sometimes did 
well and sometimes failed when grown without 
soil extract and without nitrogen in unsterilized 
sand which might or might not contain the 
necessary organ mms. An extract that worked 
well for peas might be without effect on lupins 
or serradella. In other words, the organism is 
specific. At a later date Schloesing fits and 
I^urent showed that the weight of nitrogen 
absorbed from the air was equiu to the gain by 
the plant and the soil, and thus finally dinchea 
the evidence. 

^e^ organism was isolated and studied by 
Beijerinck, and is called Bacterium radicicola. 
It occurs as a free-swimming stage 0*9 m long 
and 0*18 m wide, and also forms rods 4 to 5 /u 
loM and 1 /i wide. When it gets into, ^e 
nodule it changes into the baeteroid T and Y 


forms which have recently been obtained in arti- 
ficial culture by adding suitable reagents to the 
medium. It does not fix much nitrogen when 
grown artificially in the ordinary way, out Gold- 
ing has shown tliat fixation is increased by re- 
moving the products as fast as they are formed, 
and thus reproducing the conditions that obtain 
in the plant. The course of the reaction is quite 
unknown; it may be supposed that the plant 
furnishes carbohydrate as food and source of 
energy to the organism, and draws away the 
nitrogen compounds formed. The process seems 
to be associated with baeteroid formation. The 
maximum amount (5*2 per cent) of nitrogen in 
the nodule occurs at the time of blooming. 

The organisms appear to become modified by 
association with a particular leguminous plant ; 
thus the pea organism differs from the lupin or- 
ganism. There is, however, evidence to show that 
the organisms are not fundamentally different. 

Pure cultures of the various organisms have 
at times been used for soil inoculation in field 
work (see Inoculation of Soil). 

Other plants, c.p. the Alder, also develop 
nodules by which nitrogen is fixed, and others 
again are associated with mycorhiza, which may 
fix nitrogen. 

2. Fixation op Nitrogen by other Micro- 
organisms. — It was Berthelot in 1885 who fii-st 
showed that nitrogen could be fixed by soil on 
which no crop was growing. He had for some 
years been interest^ in the nitrogen question, 
and had shown that nitrogen was absorbed by 
certain organic compounds under the influence 
of the silent electric discliarge, or even of such 
discharges as might commonly occur in nature ; 
indeed he at one time supposed this to be the 
method by which nitrogen was fixed in nature. 
But the experiments made in 1884 and 1885 
showed that two sands and two clays initially 
very poor in nitrogen (01 per cent or less) con- 
tained distinctly more after five months’ ex- 
posure to air, even when kept in large closed 
flasks. If, however, the soil was previously 
heated there was no gain in nitrogen; the action 
was therefore due to micro-organuuna He fur- 
ther showed that soil canying vegetation also 
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fixed nitrogen. Ten j^eara later Winognwkky 
isolated from garden soil an anaerobic or^nism, 
Clostridium pcuteurianum, which fixed nitrogen 
from the air. In 1901 Beijerinck isolated an 
aerobic nitrogen-fixing organism which he called 
AzotobacteTf and which has since been found 
widely distributed on soils containing sufficient 
calcium carbonate. In a later paper he states 
tliat the organism only works in symbiosis with 
others; but it is now known to be able to work 
alone, although in the soil it may live in sym- 
biosis with alffae and others. Two varieties have 
been described by him — Azotobacter agilis and A, 
chrooooccum. Both are large and oval, 4 to 6 /t 
in diameter, and, unlike most other organisms, 
contain glycogen, and therefore stain a red- 
brown colour with iodine ; they also stain well 
with aniline colours. (Lipman has described 
three others: A. vinelandii^ A. heijerincki^ and 
J. woodstownii (New Jersey Report^ 1904, 237).) 
The organism is very rich in nitrogen, and 
when dry may contain as much as 10 to 12 per 
cent, corresponding to nearly 80 per cent of 
protein; it also contains about 9 per cent of 
ash, mainly potassium phosphate. 

The conditions under which the or^nism 
works are— (1) presence of air, (2) oxidizable 
organic matter, (3) calcium carbonate to pre- 
vent the medium becoming acid, and (4) a sup- 
ply of mineral food. Magnesium carbonate can 
apparently replace calcium carbonate. Respira- 
tion is more vigorous than in any organism yet 
studied, and 1 grra. of the bacterial mass evolves 
1*3 grm. of carbon dioxide in twenty-four hours. 
The presence of the oxidizable organic matter 
is of course necessary to supply energy for the 
fixation of nitrogen, and many experiments have 
been made to discover the most suitable com- 
pounds. Sugar is generally used in culture solu- 
tion, either mannite or dextrose, but arabinose 
has oeeu found most effective, and it has there- 


fore been concluded that the furfuroids of the 
soil furnish the most suitable food for the or- 
ganism in natural conditions. Humus, however, 
seems to be of considerable importance. The 
amount of nitrogen fixed for every gramme of 
organic substance oxidized varies rather widely 
with the conditions of the experiment Wino- 
gradsky found that Clostridtum fixed 1*5 to 
1*8 mg. of nitrogen for every gramme of sugar 
used up. Gerlacn and Vogel showed that Azoto- 
bacter fixed 7*5 to 12 mg. per gramme of glucose 
used up. Another organism, Hadiohactery com- 
monly associated with Azotobacter, and at one 
time credited with considerable powers of nitro- 
gen assimilation, only fixes 0*2 to 0*5 mg. per 
gramme of glucose used up. The sugar is con- 
verted into carbon dioxide, water, and small 
amounts Of ethyl alcohol, hydrogen, formic, 
acetic, butyric, and lactic acids. 

Action in I^omoting Fertility. — It is not 
certain bow far these organisms are active in 
ordinary arable soil, although there is evidence 
that some fixation does take place. Their action 
is easilv traced on land where the vegetation is 
allowed to die back, or on pasture land. An 
arable field laid down to grass at Rothamsted 
gained between 50 and 60 lb. of nitrogen each 
year in the top 9 in., whilst a piece of land 
allowed to run wild gained 100 lb. annually in 
the top 27 in. over and above any loss. In both 
cases, however, leguminous plants were present, 
and it is difficult to say how much of the in- 
crease is due to their action and how much to 
Azotobacter. Hall has adduced evidence to 
show that most prairie lands came by their 
stock of nitrogen through the action of Azoto- 
bacter. Koch has obtained notable inci’eases 
in crop by adding sugar to the soil and thus 
increasing the amount of nitrogen fixation. The 
immediate effect was to depress the crop, but 
subsequently great increases were obtained : — 



Oat Crop, 1905. 
Dry Matter 
obtained. 

Nitrogen in Soil 
in April, 1006; 
per cent. 

Buckwheat Crop, 1006. 

Dry Matter 
obtained. 

Nitrogen taken 
up by Crop. 

No lugar added 

Sugar added to soil 

100 

98*3 

•096 

•102 

100 

279-7 

100 

263 


It is interesting to note that waste molasses 
have been found to increase the yield of sugar 
cane in Mauritius. Mr. Ebbels has obtained 
evidence that the Azotobacter are thereby ren- 
dered more effective and increase the nitrogen 
supply of the plant Whether such results could 
be obtained in Great Britain, where the soil 
temperature is lower, has yet to be ascertained. 

[s. J. R.] 

Nitrogenous Organic Manurss.— 

A large amount of nitrogenous material is ap- 
plied to the soil in the form of organic man- 
urea All plant and animal substances contain 
nitrogen and can be used as manure. The ex- 
creta of animals and farmyard manure itself are 
oi^nic manures which supply nitrogen but at 
the same time supply phosphate, poti^ and all 
ibe other constituents required from the soil by 


planta Dung is therefore an all-round manure, 
and the manures which are distinctively referred 
to as nitrogenous organic manures are those 
which are not all-round manures but are man- 
ures used mainly or entirely on account of the 
nitrogen which the^ contain. It is only such 
manures which it is proposed to refer to in 
this article. 

The distinctively nitrogenous organic man- 
ures are practically all of animal on^n. They 
include manures made from the skin of animiJs 
and its appendages, such as hair, wool, feathers, 
horn, hoof, and fur; manures made from glue 
refuse, blood, flesh, and silk. Their value and 
activity as manures is closely related to the 
readiness with which they undeivo decay and 
liberate their nitrogen in forms smtable for use 
by crops. 
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Tliese manures, like all other oi^nic manures, 
have a certain value on account of their effect 
on the mechanical condition of the soiL The 
organic matter of which they are composed is 
capable of absorbing and holding water, and 
thus adds to the water-holding capacity of the 
soil. Decaying organic matter also improves 
the texture of the soil. It helps to keep neayy 
soils open and porous, while it binds and amelio- 
rates the too open condition of light soils. An 
inorganic salt like sulphate of ammonia or ni- 
trate of soda does not oenefit the soil except by 
supplying it with nitrogen; but organic nitro- 
genous manures have in addition to their nitro- 
gen a small value on account of the organic 
matter which they supply. 

Several of the nitrogenous organic manures 
have been used as manures for ages. Wool in 
the forms of wool waste and woollen rags has 
been held in high esteem in England as a 
manure for centuries. Similarly horn dust and 
shavings, skin, hair, feathers, blood, bsh, flesh, 
malt dust, and other substances are all men- 
tioned in old writings on agriculture. 

Wool. — In the pure dry state wool contains 
16 or 17 per cent of nitrogen. It is used in the 
forms of shoddy, wool waste, and waste woollen 
clippings and trimmings. Shoddy is the sub- 
stance obtained when woollen rags are shredded 
in order to be remade into cheap cloth. The 
short wool and waste, which ai*6 not fit to make 
up again into cloth, and which foim a consider- 
aole portion of the whole, go for manure under 
the name of shoddy. This is by no means pure 
wool, but contains dirt, cotton, and more or less 
oil. The greater the proportion of impurities 
mixed with the wool the lower the percentage 
of nitrogen and the lower the value of the man- 
ure. Shoddies are met with containing all per- 
centages of nitrogen from about 13 to as low as 
2. Cotton does not contain any nitrogen, and 
the greater the proportion of this fibre which 
has been mixed with the wool the lower the 
value of the shoddy. Shoddies are divided into 
various grades. High-grade shoddy will con- 
tain from 10 to 13 per cent of nitrogen, equal to 
about 12 to 16 per cent of ammonia. The per- 
centage of nitrogen in shoddy is commonly 
quoted in terms of ammonia. Oraina^ shoddies 
may contain from 5 to 10 per cent of nitrogen, 
eo^ to about 6 to 12 per cent of ammonia, 
while low-grade shoddies contain still lower per- 
centages of nitrogen and are mainly composed 
of cotton and impurities. 

Shoddy has lon^ been highly esteemed as a 
manure for certain crops, such as hops and 
grapes. It is also used in horticultural worl^ 
and as an i^fip^ent of the lower class of mixed 
manures. The wool in shoddy is finely broken 
up by the mechanical processes to which it has 
bm subjected, and if not too oily decays with 
oompmtiye readiness in the soil At the same 
time it yields its nitrogen only gradually to 
cre^ and hence its acuon is more prolonged 
and not so forcing as that of soluble salts fike 
nitnte of Mda. ft is tlds gentle and prolonged 
action which particiilarly recommenas it and 
other maniires this ctsss to the growers of 
hqps^ vines, rose% and other plants which, 


[while they are benefited by a highly nitro- 
genous manure, are best served if the action of 
the manure is not too forcing. 

A certain amount of waste material is also 
produced by mills which make cloth of fresh 
wool and employ no shoddy. In the treatment 
of the wool, broken fibres, wool dust, and other 
I refuse particles containing wool accumulate. 
This wool waste often contains much oil and 
dirt, which greatly reduces its value. It can 
generally be obtained for ver^ little, especially 
From the smaller wool mills in country places, 
which do not produce a large quantity of this 
waste. In some cases, where its value is little 
known, the producers are glad to get rid of it 
by giving it away free. As this substance, like 
shoddy, has a considerable manurial value, it is 
well worth taking when it can be obtained 
cheaply. 

Horn. — When combs and other articles are 
made from horn the ^eater part of the horn 
is removed as waste. These horn parings, horn 
clippings, &c., form a manure of considerable 
value. Horn has a very similar chemical com- 
position to wool, and in the pure dry state con- 
tains about 17 per cent of nitrogen. The waste 
is obtained in an almost pure condition, and the 
horn dust and horn shavings of commerce con- 
tain from 14 to 16 per cent of nitrogen, equal 
to from 17 to 19^ per cent of ammonia. 

Horn manures are also much esteemed. They 
are used chiefly for vines, roses, and horticul- 
tural work. Horn is also a constituent of mixed 
manures, especially those adapted for horticul- 
tural purposes. 

Besides the horn waste derived from works 
which make horn goods, much horn is obtained 
as a waste product from the slaughtering indus- 
try. It is only certain classes of fully matured 
horns which are fit for use in making horn goods. 
A very large proportion of the horns of beef 
cattle ai‘e not fit for such use, and are merely 
ground up to make manure. Many of these are 
ground up along with the bones and add their 
nitrogen to that of the bone meal, but others 
are ground up to form horn meal. Very similar 
to horn is hoof, and it is also ground up to 
form manure. jEEoms and hoofs are commonly 
ground together to form horn and hoof meal 
The horn uiavings and dust derived from comb 
works are generally sent out in a very fine 
state of division. The same is not always true 
of the horn and hoof meal from slaughter- 
housea Horn is so insoluble and decays so 
slowly when in lumps that it should always 
be very finely ground before it is used as 
manure. 

Hair and Feathers.— Hair and feathers are 
of similar composition to wool and horn. All of 
these are composed principally of a protein sub- 
stance called Keratin. This substance is a prin- 
cip^ constituent of the epidermis of animsjs, of 
which the horn, hoof, hair, wool, and feathers 
are appendagea It is one of the most insoluble 
and stable of the proteins, and decomposes with 
less readiness than the proteins which build up 
flesh or blood, for instance. Manures preparea 
from horn, hoof, hair, feathers, and worn are 
all less active than similar manures made from 
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fl««h and blood, and it i» more necen^ that 
they should be in a very fine state of division. 

Am hair and feathers are coarser, or in larger 
pnrtioles than wool^ manures made from them 
are usually less active. Fine small feathers or 
down form a comparatively active manure, but 
coarse feathers, and especially the coarse pens 
of the feathers, only decompose very slowly in 
the soil. Similarly in the case of hair the 
activity largely depends on the fineness. Fur. 
or very fine hair may be quite as active as 
wool, while coarse bristly hair, though it may 
contain quite as large a percentage of nitrogen, 
is comparatively slow-acting. 

These materims, like wool and horn, contain, if 
pure, about 16 per cent of nitrogen. Commercial 
samples, however, vary greatly in purity, and 
the nitrogen may be much under 16 per cent. 
They are often used as constituents of mixed 
manu.es. Coarse hair of little value is some- 
times found as a constituent of low-grade mix- 
tures. 

The unit price of the nitrogen in keratin 
manures vanes very greatly. Gean, finely 
ground samples of horn dust and horn shavings 
fetch a price per unit comparable with that ob- 
tained for the nitrogen in such forms as sulphate 
of ammonia and nitrate of soda. Probably they 
are worth it for many purposes. Good samples 
of shoddy also fetch a hi^ unit price, though 
not so high as a standard soluble manure like 
sulphate of ammonia. About 9«. per unit of 
nitixigon, equal to 7«. 6d. per unit of ammonia, 
would represent the market value of the best 
class of shoddies. On the other hand, the lowest 
grades of shoddy can be obtained at about ba, 
per unit of nitrogen, and sometimes, as already 
mentioned, wool waste in limited quantities can 
be obtained for a mere trifle. 

Silk contains another protein called fibroin, 
which is similar to wool in manurial value. When 
pure it contains about 17 per cent of nitrogen. 
The waste of silk milling and refuse silk fabrics 
are used as manure in a similar manner to 
shoddy, and have a similar value. 

Skin and Leather. — A certain amount of 
waste skin is used as manure. Some of this is 
mixed in flesh manures, meat guanos, and such 
substances. With the exception of the epider- 
mis, which consists largely of keratin, the skin 
is composed of protein substances similar to 
those found in flesh. Untanned skin decom- 
poses readily, and has a manurial value little 
inferior to that of flesh. It should be dried, and 
broken up finely before use. In the manufac- 
ture of leather goods there is a great deal of 
waste clippings and trimmings, and much waste 
leather is also obtained from md worn-out leather 
goods. Much of this is collected, drie^ ground 
to meal, and used as manure. It is difficult to 
get evidence of the extent to which leather is 
used as manure, and samples of the ground 
leather are not often seen. The trade appears 
to be mainly a hidden one, and the leather is 
generally sold for manure under euphemisms 
such as * nitrogenous fertilizer*. It is used in 
mining mixed manures. Low-grade mixtures 
often contain it, and even in high-grade manures 
a little of it is sometimes found ^e very pro- 


perties, durabili^ and resistance to decay, which 
make leather valuable for the manufacture of 
boots and other leather |;oods, render it of little 
use as manure. Experunents show that even 
when it is well ground its nitrogen has only 
a fraction of the value of fhat in meat meal or 
well-ground horn. In order to make it of value 
as manure it reijuires to be treated with sul- 
phuric acid. This disintegrates it thoroughly, 
and makes its nitrogen much more available for 
plants. Ground leather contains from 5 to 8 
per cent of nitrogen, eoual to 6 to per cent 
of ammonia. It is sold in bulk at a low unit 
price, but when made into mixtures a price 
much above what it is really worth is charged 
for it. 

Meat Meal and Dried Blood. Much waste 
flesh is obtained from the carcasses of animals 
unfit for human food, which are treated at knack- 
eries. Similarly, flesh fibre is obtained from 
works which make meat extracts, and though 
much of this is now used for making feeding- 
stufis, part goes for manure. Meat meals are 
rich in nitrogen. A good sample may contain 
about 10 per cent of nitrogen, equal to about 12 
per cent of ammonia. It also contains a little 
phosphate and potash; but the percentages of 
these are small, and practically it is for its nitro- 
gen that it is valued. Meat meal is generally 
used in making mixtures, and is a highly valued 
manure. Some of the so-called guanos are mix- 
tures containing dried flesh along with bone. 
Many high-grade mixed manures contain some 
meat meal. 

As flesh decomposes very readily and its 
nitrogen rapidly becomes available for the use 
of crops, it lorms a really valuable manure. But 
as the quantity is limited and in high demand 
for making mixtures, the unit price charged for 
it is always high and often excessive. Fle- 
et uently the nitrogen in meat meal costs more 
tiian the nitrogen in the most active inorganic 
manures like nitrate of soda or sulphate of am- 
monia. 

Blood decomposes readily, and forms a valu- 
able quick -acting nitrogenous manure. About 
small slaughter-houses raw blood can often 
be obtained at a comparatively low price. It 
should be mixed with some absorl^nt sub- 
stance to make it easy to spread. In large 
slaughter-houses the blood is usually collect^ 
and dried. Generally the blood is first clotted 
and the serum removed for the manufacture of 
blood albumen, and only the clot is used for 
making dried blood for manurial purposes. 
Dried blood contains about 10 per cent of nitro- 
gen together with a little phosphate and potash. 

It is in large demand, and fetches a very high 
price per unit of nitrogen. 

Makers of high-grade mixed manures like to 
include some nitrogenous organic substance such 
as flesh, fish, or bl(^ in their mixtures, not only 
on account of the valuable nitrogen it contains, ^ 
but on account of its effect on the mechanical 
condition of the mixtui^ which it helps to keep 
open in texture and friable. Therefore the de- 
mand for all such substances as meat meal and 
dried blood is considerable, quite apart from any 
demand for them for direct use. As the supply 
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of thate aabstoaoeB is always limited, their price 
idways tends to be high. 

Grbavis is a residue or waste obtained in the 
making of tallow. It contains a considerable 
but very variable percentage of nitrogen, which 
has a vmue similar to that of meat meal like 
meat meal, it is always in good demand and 
fetches a hiffh price. 

See also Iish Manures; Oilcake Manures. 

[J. H.] 

Noetua MothSi a ffroup of large brown 
or grey-coloured moths ii^ich fly night and 
are especiallv attracted by lamps. They are the 
parents of the grubs commonly known as ‘sur- 
face caterpillars’ or (in the United States) as 
‘ cut- worms’, and which are extremely destruc- 
tive of various crops, especially of the cabbage 
and turnip tribe, by attacking the roots and the 
lower parts of the plants. They are generally 
earthy coloured, andf live for the most part under- 
ground. The principal measures to be used 
against them are hand-picking at night, frequent 
hoeing so as to turn them up to the birds, and 
forcing on the crop by stimulating manures. 
Perhaps the commonest species is the Turnip 
Moth, Agrotis negetum (see Aorotis). [c. w.] 
Norfolk Horned Shoop.— Tlie original 
breed of the higher lands of Norfolk, Sunolk, 
and Cambiidge are now represented by a slender 
i*emnant in four flocks at Mangreen, Holkham, 
and Crown Pond in Norfolk, and Newmarket in 
Cambridge. The last is the largest, and numbers 
about thirty-five ewes which dip about 8 lb. of 
wool each. The breed have jet-black faces and 
legs, and patches of black or blue skin growing 
dark wool scattered over the body; and belong- 
ing to the slow-maturity class, it is very hardy 
and active, and free from disease, including foot- 
rot. It is now chiefly interesting as one of the 
original parents of the Suffolk breed, produced 
during the last decade of the 18th and the first 
half of the 19th centuries by mating Southdown 
lams with Norfolk Horned ewes. It is from the 
Norfolk Horned sheep that the Suffolk derived 
its long legs, long neck, and hard back to handle, 
but at the same time its wonderful wealtli of 
lean meat seen at the end of the saddle cut, 
which has placed it first in order of merit in 
the carcass competitions at Smithfield fat-stock 
shows. These are all prominent characteristics 
of the Norfolk Homed sheep of to-day. The 
ewes are prolific and excellent mothers and good 
razers, but being originally a mountain or heath 
reed they reouire a wide expanse of grazing. 
The greatest arawbacks to tne sheep of this 
breed are wildness, and the difficulty of keep- 
ing them within bounds. The general symmetry 
is nandsome, its carriage gay, and the mutton 
is excellent, resembling m flavour the best quality 
of Down mutton; andl^ut for its early deficiency 
in wool when pitted in competition with the 
Merino, it wpoid have been a much more im- 
portant breed now. [r. w.] 

Norfolk Rotation. See art. Rotations. 
Norfolk Trottor. See Hacknet Horse 
and Trotting Horses. 

Normandy Oattlo.— The cattle of the 
Norman breed, although found in all parte of 
Nonnandy, are chiefly confined to the two great 


dairving departments of Galvados and Manbhe. 
In tne other Norman departments Ome, Eure, 
and Seine Inf4rieure (of which Rouen is the 
capitalX ^ Norman cow is seen in compimtively 
I small numbers, dairy firming not Ming con- 
ducted to so large an extent as in the first two 
departments named. The finest cows are found 
in the dairy districts of the country, where 
they are maintained in a state of great purity, 
although frequently crossed by the Shorthorn, 
which is believed to produce not only better 
beef, but a larger quantity on the primest parts. 
There is, however, no doubt whatever about the 
fact that the Norman breed is improved by the 
English cross; tliat they are better formea and 
grow to a larger size than the pure Norman, 
while they arrive at maturity for the butcher at 
an earlier age. On a Norman farm cows fre- 
quently are described as Cotentins, which is but 
a local name for one of the best types of the 
Norman breed. To British eyes the cow is not 
so handsome as she might be, owing to the 
brindled colour which pr^omiuates throughout 
the breed. The head is long, as it shoum be, 
but rather heavy; the horns are white and 
similar in shape to those of the Shorthorn, 
though slightly larger; the cow has a large 
muz:de which corresponds to her size; her liack 
is fairly level ; her quarters square ; the udder 
large, often larger than it should be; while the 
quality of the i^in is good; she carries a gentle 
expression, and may bo distinctly regarded as 
a contented and useful beast. We have seen 
what are termed bandea of Norman cows in 
competition at French exhibitions, and which 
are comprised in lots of four. Useful cattle 
supply 5 gal. of milk daily — although we have 
heard of instances in which 7 to 8 gal. have been 
produced — and as much as from 3*6 lb. to 4*0 lb. 
of butter, which we have seen in particular cases 
sold in the Paris markets at more than 2 a per lb. 
at wholesale price. The cows are usually tethered 
in the field, tne stakes to which they are attached 
being removed as occasion requires. This ptac- 
tice IS largely owing to the want of hedges, the 
very utmost being made of the land owing to its 
exceptional quality and value, for it sometimes 
reaches from £100 to £2()0 per acre. [j. Lo.] 

North Dovon Oattle. See Devon 
Cattle. 

Norway! Ai^rloulturo of. See Euro- 
pean Agriculture. 

Norway or Oommon Spruoo (Pioea 
exoel$a)y the only European species in the genus 
Picea of the Abietineaii tribe of the Coniferee. 
It is an evergreen tree having solitary, spi- 
rally aiTanged leaves, neither divided (as in 
Pines) nor in tufts (as in Larch and Cedar), and 
its cones ripen within a year and have thin 
broad cone-scales becoming thinner at the edges. 
In Spruce the leaves are sessile, 2- or 4-sided, 
ranged along the upper and under sides of the 
twig, and each with two lateral resin ducts; 
whereas in Hemlock (Tsuga) the leaves are 
petiolated and 2-sided, and have only one resin 
duct running along the back of the leaf. Tlie 
Common or Norway Spruce belongs to the 
humid hilly and mountainous tracts of Central 
Europe and Asia, its finest development being 
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Notching- 

attained in northern Germany and the Baltic 
regions. Introduced into Britain about 1648, 
it nM nerer been largely cultivated, though it 
thrives well at an elevation of over 1000 It in 
Northumberland and grows well in most ^rts 
of Scotland; but it is little suited for the milder 
climate of central and southern England. It 
grows to a height of over 100 ft., with a girth up 
to over 10 or 12 ft. With a narrow conical top 
and capable (in a cool, humid climate suitable 
to it) of enduring a large amount of side shade, 
it runs ,up in close-canopied woods with a very 
clean, straight bole; but when standing free 
and isolated it remains clothed to the ground 
with pendulous and thickly foliaged branches, 
which render it a most picturesque and orna- 
mental tree. It does not endure overhead shade 
so well here as on the Continent, and in Britain 
the Silver Fir seems preferable for underplant- 
ing. Spruce timber is known here as ‘white 
deal' (Scots Pine being ‘red deal'), and is 
largely imported from the Baltic for building, 
scalfolding, &c.; but unless grown in very close 
canopy, stems Income knotty and of little value. 
It is now, along with softwoods, the chief wood 
used for pulping ; and if large supplies of smooth 
close-grown timber were anywhere obtainable 
in compact blocks, a pulp industry would be 
almost sure to spring up simultaneouslv. It 
may therefore perhaps be soon largely planted 
in the Scottish Highlands. It can easiljr be 
grown from seed collected after the cones ripen 
in autumn. The seedlings are of slower growth 
than Tjarch or Pine, and should stand two years 
in the seedbeds before transplanting into nurseiy 
lines for two or three years till big enough for 
planting out It stands transplanting well. 

[J. N.] 

Notohlfifi:, or Sllt-plantlni^. See 

Planting. 

Notice to Treat. See art Lands 
Clauses Acts. 

November, Calendar of Farm 
Operations for.— 

1. Southern Britain 

Arable Land.— Mangold and swede lifting 
and clamping is done in the early part of the 
month. The land is got ready and wheat is 
drilled as soon as possible after being cleared 
of the roots. Ploughing corn stubbles occupies 
the teams this month. Tlie land intended for 
beans and peas should be ploughed up first, and 
that for roots left till later. It is well to select 
the stififest fields to be ploughed first The last 
crop of potatoes shoula be pitted, also carrots, 
parsnips, and white turnips. In fine weather, 
cart dung on to the fields. Marling, liming, 
and claying the land may now be carried out. 
Threshing com is done in this and other winter 
months as the grain or straw is needed, either 
for use or for sale. The straw that is cut into 
chaff for use should be mixed with salt to flavour 
it when piled up in the chaff bin. 

In water meadows irrigation should be carried 
on during this month. Ditches should be cleaned 
out now in readiness for the winter, and at the | 
same time the hedges can be repaired and 
trimmed. Land-dnining can be done this' 
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I month if the weather is favourable. The sub- 
> soil plough can be very advantageously used in 
the plou^ing now. See that the water-furrows 
are cleaned out in the arable fields after seeding. 

Stock. — ^The days are getting shorter in No- 
vember, and consequently the working hours of 
the horses are less, out they require fml rations 
as ploughing is heavy work. Colts are wintered 
in the yards, but sometimes are left out except 
in severe weather, when th^ receive coarse 
hay, roots, and taD oats. Milking cows are 
better to he let out to the pastures for a few 
hours dailjr if the weather is at all favourable. 

Kohlrabi, cabbages, turnips, and swedes are 
fed to the cows during this month. The cab- 
bages and kohlrabi ^re generally carted directly 
off the land. Mangolds come into use later. Pea, 
rice, and bean straw make splendid chaff for 
feeding. Bean chaff is best after being stored 
up for a while, as it is too sharp and hard 
wnen fresh chaffed. Oat straw and hay are fed 
either as hay or chaffed. 

Bullocks are now all being fatted in the yards 
and sold off as they become mature. Young 
stock and stores are better to be housed in the 
yard at night, and get a little cake and some 
rough fodder to pick over. Dry cows and stores 
are often wintered in the fields, but there should 
be an open shelter available, and in l)ad weather 
they should get some rough fodder to pick over 
in the lee of a hedge. On arable farms the 
sheep are folded on cabbages, soft turnips, and 
kohlrabi, and, later on, on swedes. The swedes 
and kohlrabi are best fed sliced, as there is then 
less waste. Th^ also receive an allowance of 
hay and cake, the latter in proportion to the 
time they have been fattening. Sheep on grass 
also receive cake, and may get hay in severe 
weather. Ewes that are due to lamb early 
are getting forward. 

It is not desirable to have very young pigs 
in the yards at this season, as they require too 
much attention to be profitable. This is the 
best season to put sows and gilts to the boar so 
that they may farrow in March. 

In the poultry yard the birds that are to be 
fattened tor Christmas are being set aside to 
come ready in succession. The incubator mav 
be used to hatch off early chickens. Thev will 
pay for it, and will not be much trouble if 
reared in a roomy, well-constructed, dry run. 

[P. M‘&] 

2. Northern Britain 

If any potatoes are still undug they should 
receive attention at once, as there are few years 
in which two or three sharp nights of frost are 
not experienced in the last week of October or 
the beginning of November. At such periods 
the loss to unduff potatoes is often enormous, 
and potatoes whi^ nave been subjected to even 
slight frost seldom keep well If mangolds are 
grown they should also be stored without delav, 
for although they can stand a little frost with- 
out injury, th^ often suffer badly if unsecured 
at this date. Potatoes which have already been 
pitted should be securely covered up about the 
middle or end of the month. If it u desired to 
take out seed and to put it in boxes, this i^old 
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be done now by tnminff over the ero^ and 
taking out Uie seed and soft potatoes before 
finally covering up the pits. A few inches of 
earth on the inside and |nenty of straight straw 
on the outside will give much greater protection 
against severe frost and rain than a greab thidk- 
ness of earth. 

Wheat sowing should be pushed on with 
vigour, and if possible completed as early in 
the month as possible. All seed wheat, no 
matter from what source it is obtained, should 
always be dressed before sowing with some sub- 
stance capable of killing the s^res of smut. 
For this purpose few substances nave given such 
general satisfaction as sulphate of copper. If 
of 98-per-cent purity, from i lb. to } lb. is quite 
sufficient for 4 bus. of good seed. If smutted 
grains are noticeable it is advisable never to 
use such for seed. 

The turnip crop should be secured during all 
dry periods. If stored outside, few methods 
keep turnips till the end of January any better 
or at less expense than putting them in a large 
heap 3^ to 6 ft deep, covering them on the 
sides with earth or straw, and with straw alone 
on the top. For keeping later, it is better that 
they be put up in small pits in the field and 
covered with earth, or best of all, that they be 
covered in by the plough. By this system two 
drills are usually pulled and neither topped nor 
tailed, but are replanted in the bottom of the 
drill, and the bulbs covered with a furrow of 
earth. The leaves and tops of the bulbs are 
more or less exposed, but tne roots are in great 
part covered. If the work is carefully done, 
and carried out in time, the roots are better 
reserved during the late spring months than 
y any other method yet suggested. The cover- 
ing up is very speedily done, but the removal of 
the roots later on is somewhat slow. 

All manure intended for land from which hay 
has been removed, or pasture land which has 
not yet been dunged, should be attended to 
during intervals when other work is not press- 
ing. in the drier parts of the country all dung 
in the courts or in heaps may be spread on the 
stubble land as opport\mity occurs. If put out 
in heaps, the heaps should be spread without 
delay, as if they ue, even for a short time, all 
their soluble contents gravitate to the soil under 
the heap, where ofttimes it not only does little 
good, owing to being in excessive quantity, but 
frequently does positive harm. The better plan 
is to scatter it roughly direct from the carts, 
and later on to break it up finer and spread it 
more uniformly. By this method labour is not 
only saved, but manure is prevented from loss. 

manure so spread may be allowed to lie on 
Ae Burfa^ a few weeks before being ploughed 
in. In districts of heavy rainfall, dung should 
be spre^ on the flat in autumn, unless 
where thm is a living plant, as in such circum- 
stwces the loss by filtration is often very great. 

Stock of all kinds should be housed during 
this month, but great care should be ezercised 
to see that they are kept freely ventilated as 
long as the weather remains reasonably mild, 
as if they are kept close and warm now, they 
can zareiy be freely ventilated with advantage 


later on. In the production of winter meat and 
milk, we seem to have put by far too great a 
value on heat, and much too little on fresh air. 

[j.a] 

November, Oal«ncl«r of Qardon 
Oporsitloffis fbr.— 

1. Southern Britain 

Preparations for spring work must now be 
proceeded with; and where there is trenching 
to be done, November is by far the most suit- 
able month for the work, as the soil gets settled 
and sweetened by exposure before it is cropped 
in spring. The piuctice of burying rarden re- 
fuse as tne soil is turned over should be discon- 
tinued, seeing that the eggs of insects and the 
spores of fungi are harboured in such material, 
and to place tliem in the soil is to a large extent 
affording them protection and encouragement. 
It is therefore better to collect all such material 
and burn it in a fire on the ground itself; the 
ashes may then be spread on the soil If all 
the surface soil to a depth of 2 or 3 in. were 
to be skimmed off in November and burnt, it 
would result in a saving of labour later on, os 
not only would most of the insect and fungoid 
pests be destroyed in the fire, but practically 
all the seeds of weeds would be got rid of. 

Work among the fruit trees during this month 
is time well spent. Dead and useless branches 
should be sawn off, and attention paid generally 
to the shape and safety of the trees. Should 
any be transplanted, dry weather ought to l)e^ 
selected for the work, and, in the case of large ‘ 
trees, after the soil has l)een filled in it should 
be thoroughly watered to settle it about the 
roots. Should any root -pruning be required, 
let it be done now. And of course the prun- 
ing of the branches generally should be seen to 
in this month or next. If any trees show evi- 
dences of the presence of insects such as Woolly 
Aphis or Scale, they should be washed wuth an 
insecticide. In the case of wall trees this wash- 
ing is particularly necessary; and on all walls it 
may be necessary to take down the trees and 
thoroughly saturate the walls with a strong 
insecticide before replacing the trees. 

Towards the end of the month it will be 
necessary to see to the protection of such things 
as endive, lettuce, celery, artichokes, broccoli, 
and cauliflowers. Asparagus beds should be 
cleared and manured; horse radish taken up and 
stored; sea kale lifted and placed in boxes of 
light soil for forcing; a few clumps of rhubarb 
dug up and put in a little warmth, either in a 
frame or under the staging of a greenhouse, for 
a supply of forced sticks early in the year; 
chicory roots should be prepared for forcing, 
and seeds of dwarf beans, radishes, carrots, and 
lettuce may be sown. If a frame is prepaied 
by making a manure hotbed and placing on it 
6 in. or so of light rich soil, it may now be 
filled with young cabbage lettuce set about 
9 in. apai^ and amo^ them scattered the seeds 
of a turnip radish. &inach also may be grown 
in this way. Where tnere are plant houses par- 
ticular attention should be paid to ventilation 
and temperature. Chrysanthemums, abutilons, 
primulas, salvias, and other winter -flowering 
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November — Nuisance 


plants will bays been brought under glass, and 
unless they are allowed plenty of light and air 
they are likely to be spoilt [w. w.] 

2. Northern Britain 

When the various root crops are safel;^ se- 
cured, see that the plantings of green winter 
vegetables are cleaned and in order before hard 
frosts set in. Earth-up late celery when the 
soil is dry and friable ; if the ^ration is per- 
formed when the soil is wet ana sodden, do not 
expect the crop to last over the winter. jRather, 
in the event of the weather breaking and con- 
tinuing wet, with little chance of the soil becom- 
ing dry enough for the purpose, use sifted ashes 
as the protective and blanching medium. In 
heavy wet soils such are preferable, especially 
when celery has to be kept until the spring 
months. Have a supply oi suitable protective 
material handy, to cover any crop likely to suffer 
inmry by a spell of exceptionally severe weather. 

Flower boraers and summer vegetable quarters 
must now be cleaned up. The plots or breaks 
to be trenched may be made the deposit for the 
refuse and cleanings until such time as the work 
of trenching takes place, when b^ spreading it 
into the bottom of the trenches it not only is 
got rid of, but assists materially to maintain 
the fertility of the soil. 

All stakes and trainers, whether of wood or 
iron, ought to be cleaned, and stored away at 
once. It is a sign of bad management to see 
stakes and garden appliances generally, when 
not in use, lying about in an untidy manner. 

Should hard weather set in, manure ought 
to be wheeled on to vacant plots in readiness 
for the digging or trenching of same. 

When the weather is open and line, any plant- 
ing of fruit trees and bushes, roses, and decidu- 
ous plants generally, should be taken in hand 
first Such work must be done early and under 
the best possible conditions as regards the soil, 
which is warmer during this month than it will 
be until after March. After planting, see that 
each subject is made secure arainst swaying by 
wind. It will repay the trouble to stake every 
newly planted rose or gooseberry bush in places 
subject to winds, until they have established 
themselves by a season’s growth. 

Where through the stress of other work the 
planting of bulbs has been delayed, lose no time 
in having it done. 

In places where the soil is naturally cold and 
damp, some extra precautions will be necessary 
with many plants hardy enough to withstand 
ordinary winters where the soil and atmosphere 
are drier. While it will be better to lift some 
species and place them in a frame, others will 
withstand the climatic changes if afforded some 
protective covering to their crowns. Coco fibre, 
leaf soil, sharp sand, or clean ashes are, in the 
order given, excellent material for the purpose. 

If any alterations are intended to be mMe in 
the way of ground work, it is advisable to have 
■udi carefully planned beforehand, and every- 
thing ready to oarr^ out the arrangements as 
quickly as possible, in view of the uncertainties 
ci the weather in winter months. Much of such 


work can be done when the conditions are un- 
favourable for ordinary garden operationa 

[j. Wh.] 

Nublsm Qoat«-— This goat, of which there 
are at least two varieties, is met with in Nubia 
and Upper Egypt The common kind is the 
Berber, out that most sought after, on account 
of its exceptional milking properties, is the Zar- 
eber, which abounds in the neighbourhood of 
Eiwthrea. 

Ihe type of this latter breed is altogether 
peculiar, and as regards the head is not unlike 
the camel. The facial line is strongly arched, 
with a depression at the nostrils, which lie in a 
kind of hollow. The muzzle is very small, the 
lower law protruding beyond the upper, like in 
the bulldog. The ears are of considerable length 
and hang down on each side of the head. The 
neck is slender, the body elongated, and the 
limbs out of proportion in length to the body. 
The coat is short and close and of various 
colours, frequently a combination of different 
shades of brown relieved with white. 

Only three specimens of this variety of the 
Nubian have been known in England. One of 
these was a male which at one time formed part 
of Sanger’s Circus. The other two were a pair 
of she-goats the property of H.M. King Edward, 
having been sent to the late Queen Victoria by 
the Duke of Connaught from the Soudan. 

[h. s. h. p.] 

NulMnee* — Nuisances may be divided into 
two main divisions — (1) Public nuisances, which 
affect the public as a whole; and (2) private 
nuisances, which affect the person or property 
of an individual. Most of tne nuisances which 
fall under the definition ‘public’ are statutory 
nuisances, that is to say, arising under such Acts 
as the Public Health Acts, the Acts relating to 
Roads, Police Acts, &c. This article is confined 
to a consideration of private nuisances. 

A nuisance, whether regarded from the point 
of view of the public or of an individual, may 
thus be defined: ‘whatever is noxious or unsam 
or renders life uncomfortable to the public 
generally or to the neighbourhood; whatever 
IS intolerable or offensive to individuals in their 
dwelling-houses or inconsistent with the com- 
forts of life ’. To this may be added that a 
I nuisance will also arise whenever substantial 
I injury to property is caused by operations car- 
ried on in an adjoining property. Such an 
I infringement of the rights of ownership gives 
I rise to action to prevent the erection of what is 
avowedly a nuisance, and also of damages to 
repair the wrong already committed. 

In order to constitute a nuisance material in- 
jury must be caused either by endangering life 
or health, or by sensibly interfering wi& the com- 
forts of life, or by causing damage to property. 

(1) Danger to Life or Health , — If it oe proved 
that the operations complained of constitute a 
real danger to life or health, this at once demon- 
strates tnat material injury is being done, and 
there will be no difficulty in proving the exis- 
tence of a nuisance. 

(2) Dkoomfort to Zt/k— Here the question 
bewmes more difficult of solution, for it ‘ is cer- 
tain that the person complaining of a nuisance 
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most not be too ftwtidioiii, and that he moat 
nee all reasonable means within his own pre- 
mises to minimise the inconyenienoe of which 
he complains ^ Moreover, in coming to a deci- 
sion, the question of locality will have an im- 
portant bearing, for * the affairs of life in a dense 
neighbourhooa cannot be carried on without 
mutual sacrifice of comfort, and, in all actions 
for discomfort, the law must regard the prin- 
ciple of mutual adjustment'. 

(3) Damage to Property , — Whenever the act 
complained of occasions material damage to 
pro^rty. there will be little difficulty in estab- 
lishing the existence of a nuisance. This ma^ 
arise either by actual injury to, or by depreci- 
ation of, the property. 

(а) Actual injury may be caused, as when 
furniture is soiled by smoke, or trees or pro- 
duce destroyed b^ noxious gas. But in order 
to m*ound an action the damage must be real 
and visible; it *must be such as can be shown 
by a plain witness to a plain common jury- 
man'. 

(б) Property may be depreciated in value by 
the operations complained of rendering occupa- 
tion so uncomfortable as to drive away tenants. 
But the reason for the tenants leaving must be 
some real sensible discomfort which would jus- 
tify the tenants themselves in objecting to the 
act^ and not merely a sentimental or other fas- 
tidious objection. Thus it has been held that 
the establishment of a national school in the 
vicinity, though it might make letting difficult 
and thus depreciate the property, could not be 
said to be a nuisance. 

Assuming, however, that a nuisance exists, it 
is to be no^ : — 

(1) That it is no answer to say that the com- 
plainer has come to the nuisance and so cannot 
object, for there is no room for this plea in any 
intelligible sense except it rest upon acquies- 
cence or prescription. 

(2) Nor is it a good answer that the defendant 
is not the sole cause of the nuisance. 

(3) It will not avail the defendant to assert 
that the operations complained of are of public 
utility, for it has been said that in such a case, 
'as in all the great dispensations and operations 
of nature, the interests of individuals are not 
only compatible with, but identical with, the 
interests of the public’. 

(4) Nor is it a good answer to reply that the 
oomplainer is himself committing a nuisance, 
for this plea will fail on the ground that if the 
defendant is suffering by the claimant’s nuis- 
ance he has an imm^iate remedy bv counter 
actioi^ and, on the other han<^ if he is not 
suffering, he cannot plead the nuisance done by 
the oomplainer to third parties in answer to the 
nuinnoe committed by himself. 

Apart^ then, from grant — expressed or neces- 
sary implied— and statutory authority by Act 
of nrliament^ the only valid defences to an 
admitted or proved nukanoe are acquiescence 
and prescription. 

^1) Aogmmeenee . — The right to object to a 
nuisance may be lost by acquiescence, but in 
order to efibct this the acquiesoenoe must be 
broo|^t up to an implied contract Conse- 
▼okn. 
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quently it is only where the party having the 
ri£[ht to stop the operations is aware of what is 
bmng done and of nis right to object, that there 
can be said truly to m acquiescence. More- 
over, implied consent will at best only bar the 
right to object to such a nuisance as might 
reasonably be expected to result from the 
operations acquies^ in, and any material in- 
crease in the nuisance will revive the right to 
object 

(2) Preeeription , — ^The right to object may be 
lost by failing for the pi*e8criptive period to 
take any action to stop the nuisance; but the 
extent to which the rignt is excluded is limited 
to the amount of inconvenience which can be 
traced back through the whole prescriptive 
period, and will not avail to justify any material 
increase in the nuisance. [d. a] 

NurMry (OArdan).— This term is gene- 
rally understo^ to apply only to trade estab- 
lishments devoted to the rearing of all kinds 
of plants during their early st^es of growth; 
but it is essential to the economic^ management 
of every large private garden that numbers of 
plants should be raised at home, and it is custom- 
ary to see a piece of ground set aside for this 
purpose, which is designated the nursery quarters 
or reserve garden, ft would be well were even 
more done in this direction in private gardens 
than is commonly the case; for by the exer- 
cise of a little foresight in estimating future 
requirements, not only might considerable 
savings be effected, but with an abundance of 
home-grown flowering shrubs, &c., at command, 
the garden would be more effective than for- 
merly And if the raising of quantities of 
plants at home, which less energetic gardeners 
would purchase, is desirable in the case of the 
garden, how much more so is it where fruit grow- 
ing is encouraged upon the estate, and where 
thei*e is a considerable acreage of woodland. It 
is quite true that young fruit and other trees 
may be purchased in large quantities at almost 
less cost than they could be raised at home; but 
it must be borne in mind tliat a long journey 
generally results in a certain loss in transplant- 
ing, indeed it has been estimated that in the 
case of delicate species the avoidance of any delay 
in transplanting may result in the saving of 
from 20 to 50 per cent of the trees the first year. 
On a naturally warm soil a north aspect is to be 
preferred for the site of the home nursery, but 
if the soil is wet a south aspect is best It is 
recommended that the soil should be similar to 
that which composes the bulk of the estate. The 
nursery trade in this countiy is of considerable 
extent and importance, although it suffers some- 
what from the large imports from districts, such 
as that of Boskoop in Holland, exceptionally 
favourable to the work and where labour is very 
cheap. On the other hand, British -grown plants 
usually have to contend against a tariff when 
exported. 

Ibe last thirty years have witnessed a re- 
markable development in the growth of what 
are called market nurseries; that is to say, mar- 
ket gardens which contain a considerable area of 
glass for the cultivation of such crops as grapes^ 
tomatoes, cucumbers, ferns, and forced buibA 

ISt 
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There are now whole dietricte in which this 
business forms the principal industry, notably 
the Channel Islands, around Worthing, and in 
the Thames valley, and a number of such estab- 
lishments are to be found in the vicinity of every 
large town. Despite a marked fall in prices 
due to increased competition, the business is a 

E rofi table one; but heavy losses may be sustained 
y those who take it up without a good practical 
knowledge of horticulture. Efforts have for 
some time past been made to compete with the 
Dutch bulb growers, notably in the Channel 
Islands and the Lincolnshire fens, but the enor- 
mous number of bulbs we import has not been 
notably decreased. The leading Dutch growers 
have agreed not to send cut flowers to this coun- 
try, as by so doing they would largely destroy 
the more profitable trade of sending us bulbs. 

[w. w.] 

Nursery (Woodland). — Nurseries for 
woodlands, whether permanent or temporary, 
are profitable on any estate whore extensive 
planting is about to be carried out. Temporary 
nurseries are formed on or as near as possible to 
the planting area, and are generally made with 
seedlings or young transplants that have still 
to stand for one or two years in the nursery 
lines before being planted out. Thus, say the 
young plants are set at 1 ft. apart (43,560 per 
acre), tiien 1 ac. of temporary nursery would 
supply plants enough for planting about 16 ac. 
at 4 u. by 4 ft (2722 per ac.), all the plants 
being lifted and planted out except those stand- 
ing at 4 ft. apart ( = one-sixteenth of the wdiole). 
Permanent nurseries often lie at some distance 
from the planting area, and cost more for soil- 
preparation, weeding, and tending, but are neces- 
eai 7 if the plants needed are to m grown on the 
estate to secure their being thoroughly acclima- 
tized; and for planting on a large scale, home- 

g rown plants of good quality can thus usually 
e obtained at the cheapest price. 

The site selected for a nursery should be open 
and airy, but not exposed. Damp places and 
hollows should be avoided, on account of frost, 
insects, and fungi. The W., N.W., or N. aspect 
is preferable to £., S.E., or S., where late and 
eany frosts do most damage. The best soil is 
furnished by a well-drain^ good sandy loam, 
favouring the development of a g^d root system; 
but it should not be in rich cultivation, else the 
plants grow lanky, in place of being bushy and 
robust for planting on rough hillsides with poor 
soil. The nursery should be divided into rec- 
tangular plots and beds, its size being of course 
regulated by the number, age, ana kinds of 
pl^ts need^ for annual output. If only 2-year 
conifer seedlings are wanted, then from ^ to 1 
per cent of the area to be planted annually 'will 
suffice; but if 2-year-l ana 2-year-2 transplants 
are needed (t\e. 2-year seedlings set respectively 
for one or two years in lines), then from 4 to 5 
per cent of the annual area may be required. 
For a new nursery the ground should be trenched 
to a depth of 18 in. or more, and the soil well 
broken up and pulverized; and expensive weed- 
ing is reduced to a minimum if the surface soil 
is put at the bottom of the trench. If the soil 
is only 6 or 8 in. deep^ it should be ploughed as 


deep as possible, with a skim coulter on the 
plough to pare off the surface layer about 2 in. 
deep and turn it over into the bottom of the 
last furrow. This makes the turf easier dealt 
with when the plants afe being laid, though it 
neither prevents growth of weeds nor obmtes 
trouble when digging with spades. Towards 
the end of April or early in May is soon enough 
to BOW seeds upon seedbeds whose soil has been 
thoroughly pulverized at least down to one 
spade’s depth by repeated digging ;and raking; 
and the seed should be sown when the soil is 
quite friable, and neither wet nor dry. It is 
important that the seed sown should be of good 
quality, as the percentage of germination varies 
greatly according to the locality from which the 
seed is obtained ,and the care with which it is 
^llected. The seedbeds should not exceed 4 ft. 
in breadth (though 3 ft. 9 in. is prefemble), so 
as to permit of easy weeding, without tramping 
and injuring the planta The seeds of broad- 
leaved trees are usually sown in drills, though 
large seeds like acorns and chestnuts are dibbled 
, while very small seeds like Birch, 


or sown sin. 


Alder, Elm, ao, are sown broadcast and lightly 
pressed down with a very slight covering of fine 
mould. The seeds of conimrous trees are in 
Britain usually sown broadcast (though usually 
in drills on the Continent). In sowing broaa- 
cast, after the seedbeds have been lined off to a 
suitable length and breadth (3 ft 9 in. to 4 ft.X 
part of the surface soil is drawn with a fine iron 
rake to each side of the bed and a light roller is 
used to smooth the earth; then the seed, pre- 
viously rolled in moistened red-lead powder for 
protection against birds, mice, and insects, is 
nroadcast evenly over the bed, lightly covered 
with soil by quickly passing a fine rake over the 
bed, and pressed in by the roller being again 
lightly passed over the surface. The soil cover- 
ing neea only be from i to ^ in. deep (according 
to the size of the seed), a light dry soil needing 
the thicker covering to prevent the seedlings 
getting scorched during hot dry weather. For 
conifero the quantity of seed required may vaiy 
(according to the ascertained germinative per- 
centage) from about } to 1 lb. for Scots Pine and 
Spruce, and 1 to 1^ la for Larch, per 100 sq. ft. 
oi seedbed for broadcast sowing; out this may 
of course vary greatly with the quality of the 
seed. Drill sowing ne^s less seed per 100 sq. ft 
of seedbed than broadcast sowing, and weed- 
ing is easier and cheaper ; but unless carefully 
thinned the plants are generally lanky and 
liave weiddy developed roots, so that broad- 
cast sowing is usu^ly preferred for conifeni 
in ScotlancL 

Most conifers should stand for two years in 
the seedbeds before being transplanted into the 
nursery lines, though 1-year seealing Larch may 
sometimes be transplanted if carefmly handleo. 
Transplanting for one or two years is usualjy 
needed to develop strong, stutdy plants with a 
good compact root system, suitable for planting 
out on rough ground with poor soil. In trans- 
planting it is best to range seedlings in beds 
according to their size, so that all on one bed 
may devdop about equally and be ready for 
sending out at the same time. And when tnans- 
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planting, long Btraggling roots should be pruned 
as likdy to get doubled and deformed. 
Thus the bigger class of seedlings may be ready 
for putting out as 2-year>l transplants, while 
the smaller may only be ready as 2-year- 2. 
Where extra sti*ong plants are specially wanted, 
they can best be obtained by transplanting 
annually for two or three times, to stimulate the 
growth of rootlets near the stem (this being a 
natural effort to speedily overcome the physio- 
logical disturbance caused by loss of rootlets at 
the extremities when transplanting). The work 
of transplanting seedlings into nursery lines 
costs about per 1000 (from 13,000 to 15,000 
being a man’s work for one day at 3 a. 4<f. a day), 
but weeding costa a good deal from time to time, 
and so transplants usually cost from 12a. to 20a. 
per 1000 to produce, according to the price of 
seed per lb., its gorminative nei’centage, the cost 
of labour, and the amount ot weeding I'equired. 
This is about three to four times as much as 
2-year seedlings coat; but conifer transplants 
are far more likely than seedlings to thrive on 
poor rough land. In every pennanent nursery 
a spare plot should always be k^t in hand for 
a year to rest and improve it. This can either 
be manured and put under a crop of potatoes, 
turnips, or vetches (or mustard, it there lie any 
danger from wirewomis), or else lucerne may be 
grown and dug in during autumn to decompose 
into mild green manure. On a sandy soil lupin 
is especially useful, owing to the large quantity 
of fixed nitrogen in its root nodules, and is there 
the best form of green manuring. About one- 
fourth of the nursery should be treated thus 
each year; and if direct manuring be applied at 
all, it is boat given in the shape of good leaf 
mould (Beech best, if available) or well-rotted 
turf, &c. These mild natural manures are gene- 
rally preferable to stronger artificial or chemical 
manures, which usually tend to produce lanky 

E lants ill fitted for planting out on rough poor 
md. [J. N.] 

NifTMS in Plantations. See Sylyi: 

CULTURE. 

Nut Bud MIto, a minute acarus which is 
destructive in nut plantations. See Eriophtes 
AVELLANAC. 

Nuthateh (Sitta oorAta). — This resident 
perching bird is the only British representative 
of its family (Sittidee). It is fairly common ir 
English woods, especially those of the southern 
counties, but ve^ rare in Scotland and absent 
from Ireland. Tbe plumage is brown above, 
except for white bars on uie tail, and shades 
through reddish tints into whitish below. A 
hole in a tree is selected for nesting purposes, 
the aperture beii^narrowed by being plastered 
up with mud. Ae five to eight white eggs 
blotdtied wHh brown, are deposited upon such 
fragments ol bark, lea, as happen to be present 
>n the hole The summer food of the Nuthatch 
consuts chiefly of grubs, beetles, and other insecta 
During autumn and winter this is largely re- 
placed by beech mast, hazel nuts, yew seeds, and 
^e hemes of the Portugal laureL The species 
is unimportant agriculturally, but beneficud so 
far as it goes. f j. n. a. n ) 

Nutnidi^ Mid itaod* — ^The former is we 


ruminated albumen and the latter the aril of 
the seed of Mjfriuioa fiY»granty Houtt, of the 
Myristicacess. It is an evermen dicecious tree 
or large bush, native of the Moluccas. The chief 
supply ^f the spice comes from Banda via Ba- 
tavia, but it is cultivated also throughout the Ma- 
layan Archipela|m, and to a less extent in India, 
Mauritius, the West Indies, and South America. 
The best soil is a rich friable loam with com- 
plete drainage. The climate must be hot and 
moist, and the situation preferably on low land 
well shaded. The plants are rais^ from fresh 
seed, and when 2 to 3 ft. high are transplanted 
to specially prepared and richly manured holes 
at ctistanees of 25 to 30 ft. apart The young 
trees requii^e to he shaded, and this is best ao- 
complished by being interplanted with bananas. 
When the trees flower and the sexes are ascer- 
tained, about one male may be left to every eight 
or ten female trees. It is a good plan to grow 
two seedlings in each hole, say 2 ft apart, one 
to be removed on the sex being ascertained. 
This will generally allow of the thinning-out of 
the males without leaving vacant spaces. The 
trees begin to bear about the seventn year, and 
are in full bearing by the fifteenth. As many 
as three crops a year may be gathered. The 
fruits arc picked up every morning as they fall 
from the trees, or are cut off by means of a hook. 
When ripe they split into two pfirtions, and thus 
disclose within, tne large solitary seed (or nut- 
meg) embraced by its scarlet mace. The shell 
or pericarp is removed and the mace stripf)ed 
from the seed. Both mace and nuts are now 
dried, the nuts bein^ placed on trays raiNed 
10 ft above smouldering fires. When quite dry 
they are rubbed with lime and carefully packed 
so as to prevent access of destructive insects. 
The mace is simply sun-dried, it then turns from 
scarlet to the yellow colour familiar in Euro- 
pean commerce. The yield may be from 1600 
to 2000 from each tree, or say 20 lb. prepared 
nutmegs and 6 lb. of mace. [o. w.] 

Nutrition In Animals.— The body of an 
animal consists of the same elements as those 
present in plant tissues, V>ut combined together 
in different pro|>ortion8 to form different sub- 
stances. These elements are oxygen, hydrojgen, 
carlion, nitn>gen, sulphur, phosphorus, calcium, 
potassium, s^ium, magnesium, iron, chlorine, 
and fluorine. The flint four enter most largely 
into the composition of the tissues. Of the 
others, iron is an essential constituent of the 
blood, while carbonates, phosphates, chlorides, 
and fluorides of calcium, and phosphate of mag- 
nesium enter into the composition of the bones. 
Chlorine is also present in the hydrochloric acid 
of the gastric juice. The bulk of the body, how- 
ever, consists of water, which is always pnsent * 
in laige amounts, and the so-called organic cora- 
poun& The latter belong to four classes: 
(1) Proteins or albuminoids (s.j 7 . albumin), con- 
taining oxy^n, hydrogen, carbon, nitrogen, and 
sulphur; (2) amides (e.^. ureaX which are also 
nitro^nous compounds, but of much simpler 
constitution than the albuminoids; (3) mts. 
consisting of the first three elements mentioned 
above; and (4) carbohydrates sugar or 
starchX containing the same three elements a» 
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fftta, but a relatively lees amount of oxygen. 
Neglecting the amides and carbohydrates, which 
are present only in comparatively small quanti- 
ties, the relative proportions in which the other 
oonstituents are present in the ox, sheep, and 

a in * store ’ condition, as determined by Lawes 
Gilbert, are as follows, the ash representing 
the non-combustible inorganic constituents: — 



Ox. 

Sheep. 


Water 

... 69*0 ... 

... 68*9 ... 

... 67*9 

Protein 

... 18*3 ... 

... 16*0 ... 

... 16*0 

Fat ... 

... 17*6 ... 

... 21*3 ... 

.. 24*2 

Ash ... 

... 6*2 ... 

... 3*8 ... 

... 2*9 


All classes of animals a^ree in requiring the 
following substances as ingredients of their 
food: (l) proteins; (2) fats or carbohydrates; 
and (3) mineral compounds, such as iron, cal- 
cium and potassium salts, &c., which enter into 
the composition of the bony frame or other parts 
of the b^y, but are not, strictly spiking, f<x>ds. 

The fooa which an animal assimilates may be 
said to be used for two main purposes, accord- 
ing to the way in which we regard it: (1) to 
supply heat and other forms of energy, and 
(2; to promote growth and repair waste. 

The energy of an animal’s l^dy is supplied 
solely by its food, the complex substances which 
it ingests being broken down into simpler com- 
pounds by a succession of changes wnich par- 
take of tne nature of oxidations or processes 
of slow combustion. The necessary oxygen is 
derived from the air, being drawn into the lungs 
in the act of respiration, and transferred thence 
to the blood, in which it is carried to all parts of 
the body. As a result of the oxidation processes, 
much of the potential energy derived from the 
food is liberated, and it is this liberation of 
energy which is the source of vital activity. In 
the case of the plant, on the other hand, the 
necessary energy is derived partly from the 
light of the sun ; but the animal does not pos- 
sess this power of synthesis, which depends on 
the presence of chlorophyll. The food substances 
absorbed in each case may be used as a source 
of energy either for tissue construction or for 
th^roauction of heat or mechanical work. 

Tne energy-producing power of different kinds 
of foods varies. It can oe estimated by deter- 
mining the heat of combustion of the foods. 
The unit of energy oidinarily employed is the 
amount of heat necessary to raise 1 kg. of water 
from 0° to 1** 0., and this is called tne ccUorie, 
Thus, 1 grm. of cane sugar is said to have an 
eneigy vmue of 4 calories, because if burnt in 
oxygen it yields sufficient heat to raise 4 kg. of 
water from O'* to C Such a value is the 
actual or physical energy value (see Calori- 
mxtxr). The physiologi^ energy value of a 
foodstuff (t.6. the energy value to an animal) is 
generally less, since the substances of which it is 
composed are not usually completely oxidised 
within the body. To determine the physiolo- 
gioal values of foods, the energy values of the 
animal’s excretoiy products must be deducted 
from the original physical enwgy valuea The 
following tame gives the physicaT energy values 
of oertam well-Known fo^tuffk, the ^ysiolo- 
gioal values being added in certain cases where 


they have been determined and found con* 
stant: — 


Protein 

Physical 

Energy 

Value. 

4 

Physiolo- 

gical 

Imeigy 

Value. 


/8*4 


•*{2*6 

_ 

Animal fat ' 

.. 9*4 

9*4 

Eaithnut oil ... 

.. 8*8 

8*8 

Wheat gluten ... 
Starch 

.. 6*8 

47 

.. 4*1 

87 

Oane lugar 

Orape lugar ... 
Meadow hay ... 

Oat straw 

.. 4 


.. 3*7 


.. 4*6 

3*6 

.. 4*6 

37 

Wheat straw ... 

.. 4*6 

3*3 


The energy value of fat is therefore far higher 
than that of protein; but an animal cannot 
live on fat alone, since fat contains no nitro- 
gen. On the other hand, an animal may live on 
protein alone for some time, but only on an 
excess of protein, since the energy value of the 
latter is relatively low. In a normal diet the 
non-protein food furnishes a good deal of the 
necessary energy and so replaces the protein in 
respect of that function. Moreover, it is found 
practically that an animal’s food supply may be 
varied considerablv without evil results, pro- 
vided that the albuminoid ratio (that is, the 
ratio of protein to non -protein) is preserved 
within certain limits. Proteins are not stored 
up in the body to the same extent as fats or 
carbohydiRtes. Even if an animal which has 
been freed as far as possible from fats and carbo- 
hydrates by starvation is fed on a pure and 
abundant protein diet, proteins are not appre- 
ciably stored up, for the excretion of urea in 
the urine is correspondingly increased. During 
adult life a state of nitrogen equilibrium is nor- 
mally maintained, that is to say, the amount of 
nitrogen excreted is eaual to that assimilated 
in the food. On the other hand, carbohydrates 
and fats are much more readily stored ^ in the 
tissues, and especially in the liver. There is 
evidence that, under certain conditions, both 
carbohydrates and fats can be formed out of 
proteins, but the converse is of course impos- 
sible. 

The value of a food depends not only on its 
composition but also on its digestibility, which 
varies for different animala Thus ruminants 
(s.g. oows and sheepX owing largely to their 
capacity to *chew the cud’, are letter able to 
digest bulky or fibrous fo^ substances than 
horses or pigs. 

The following tables, which represent what 
may be regards as useful rations for cows, are 
intended to show also the relative proportions 
in which proteins, fats, and carbohydrates are 
present in certain well-known food substances:— 


POB A LABAB Ck>W, COSTING 1 <. DAILY AND 
TiBLDiNQ Milk 


Ul IK hay ... 
a5u.swete ... 

miK Straw ... 
51 h. ootton-ssed 


Alim- Csiho- 

minokU. hjrdnAea 

. Off? ... 0-12 ... 610 

. 0-46 ... ... 371 

. 017 ... 010 ... 6 U 0 

1*66 ... 0*00 ... 0*90 

fN Sis UTl 
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6 Ib. Iut7 
25 lb. grain 
12i lb. itmw ... 

4 lb. ootton-ieed meal 


Fob a bdiilab Cow, whbn Dry 

Albn- Garbo* 

mlnoldi. hjrdratea. 

0*33 ... 0*06 ... 2-60 

0-90 ... 0*20 ... 270 

0*17 ... 0*10 ... 6W 

1*24 ... q;« ... J272 

2*64 0*84 10*92 

[f. H. a. M.] 

Nutrition In Planto- — The process of 
nutrition in the majority of plants differs very 
fundamentally from that in animals, in that the 
former manufacture the necessary food -sub- 
stances from simple inorganic compounds, while 
animals are only able to make use of elaborated 
food -substances. The sources from which the 
ordinary green plant obtains its food supply 
are twofold, water and certain essential ele- 
ments being derived from the soil, while the 
important element carbon is obtained from the 
caroon dioxide of the atmosphere. Tlie hygro- 
scopic water of the soil, as aosorbed by the root 
hairs of the plant, contains in dilute solution 
a considerable number of simple inorganic com- 
pounds, and, as has been shown by an analysis 
of the ash of diverse plants, quite a noticeable 
amount of most of these compounds is taken 
up. Thus the ash (i.e. that part which is left 
after incinerating the plant) in most cases con- 
tains the elements chlorine, sulphur, phosphorus, 
silicon, potassium, sodium, calcium, magnesium, 
iron, aluminium, and manganese, which are ab- 
sorbed in the form of nitrates, sulphates, phos- 
phates, chlorides, &c. The water containing these 
substances in solution diffuses into the root-hairs 
by a process of osmosis, and in the same way 
passes on to the vascular system in the centre 
of the root, through which it travels upwards 
into the stem and leaves. Owing to the dilute 
nature of this solution, far more water has as 
a rule to be absorbed than is actually required 
as such, in order that the requisite amount of 
inorganic substance may reach the cells of the 
leaf. As a consequence the leaves are continu- 
ally occupied in giving off the excess of water 
in the form of vapour, this process being known 
as transpiration. Large quantities of inorganic 
substances are thus mtered off in the leaves, 
and many of these play a very important part 
in the nutritive processes. By the methoa of 
water -culture it nas been found that a certain 
number of the elements brought up from the 
soil are absolutely essential for the well-being 
of the plant, and that if one of them is absent 
normal growth and development is impossible ; 
these essential elements are potassium, calcium, 
magnesium, sulphur, phorohorus, and iron, ana 
to these we must add the elements nitrogen 
(whidi is derived from the soil, although not 

£ resent in the ashX hydrogen, and oxygen, the 
wt two, of oourse, being supplied in the shape 
of water. It is quite unneoessaiy for carbon 
to be present in the culture fluid, but it is abso- 
lutely essential that it should be supplied in 
the shim of carbon dioxide in the surrounding 
atmosphere; <m the other hand, plants can make 
no use of atmospheric nitrogen (except certain 
forms of bsoteriaX The oaAon dioxide of the 
air, which diffhsgs into the intercellular spaces 


of the leaves by way of the stomata and so 
gradually passes into the assimilating cells, is 
during the daytime employed in the buildmjg 
up of organic substance. Inis process, which is 
known as carbon dioxide assimilation or photo- 
synthesis, only goes on in the presence oi light 
and in the green chlorophyll - containing purts 
of the plant, which therefore have to supply all 
the non -green organs with organic suDstanoe. 
The carbon dioxide interacts with the water 
brought up from the roots to form a simple 
carb^ydrate according to the equation : 

00, + H,0 = OHiO + Oj, 

so that the volume of oxygen mven off is equal 
to that of the carbon dioxide absorbed. A liu*ge 
amount of energy is r^uired for such a chemiw 
process, and this is in all probability derived 
irom the red and yellow rays of the sunlight, 
which, as shown by its sp^trum, are absolved 
by the chlorophyll ; for this reason assimilation 
only goes on in the presence of light and chloro- 
phyll. Since the latter is only formed in the 
presence of light of a certain intensity and 
when iron is supplied to the plant, these are 
also necessary conditions for the assimilatory 
process. Temperature likewise has an impor- 
tant bearing on the assimilatory process, for the 
latter does not take place below a certain tem- 
perature, and increases in rapidity with rise of 
tempeiature up to a certain limit. The first 
visible product of photosynthesis is either starch 
(('gHjoC^) or a soluble sugar of the nature of 
glucose (CeH|2P0). The prevalent view is that 
Fonualdehyde ((;H.O) is first formed from the 
carlxin dioxide and water, and that this then 
undergoes polymerization to form more com- 
plicated carWiydrates. The latter are in part 
transferred in a soluble form (mostlv as glu- 
cose) to various parts of the plant, where uiey 
are used in the formation of new tissue ele- 
ments, as reserve materials, Ac., but a consider- 
able proportion of them undergoes further 
elaboration to form proteids or albuminous sub- 
stances. It seems that the latter can be pro- 
duced in all the different parts of the plant, 
although the leaves are certainly the chief 
centres. Apart from the three elements pre- 
sent in carlM>hydrates, proteids also contain the 
elements nitrogen and sulphur (sometimes also 
phosphorus); these can only be acquired by tke 
plant if supplied in the form of nitrates (or am- 
monium compounds, which are, however, often 
less suitable^ sulphat^ and phosphates from 
the soil, and a plant is naturally incapable of 
further existence if these compounds are lacking. 
The elements potassium, magnesium, calcium, 
and iron, however, also play some very impor- 
tant, though little understood, part in the syn- 
thesis of proteids, since the latter process cannot 
go on unless these elements are available in a 
suitable form. Very little is known as to the 
method of building up of proteids from carbo- 
hydrates, nitrates, and sulphates, but it aeeois 
veryr probable that amides (such as asparagin, 
leu^ &C.) are intermediate products, althouga 
their composition is very simple, as compeiM 
with the marvelloas complexity of the jnroteid 
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molecule. The elaborated food -substances, ^ 
th^ carlxihydrates or proteids, travel to the dif- 
ferent parts of the plant by way of the phloem, 
the sieve tubes of the latter probably being the 
most important conducting elements. 

There are a coriRiderable number of plants 
(Fungi and a few Phanerogams) in whi^ the 
chlorophyll, essential for photosynthesis, is lack- 
ing, and all of these can only use elaborated 
food -substances; these they obtain either by 
preying on other living organisms (parasites, 
sucn as the dodder, the ergot, and the vegetable 
caterpillar) or by absorbing the products of 
decay of plant and animal bodies (saprophytes, 
such as the bird’s-nest orchid and many mush- 
rooms). They are connected with the typical 
green plant by the so-called semi - parasites 
(mistletoe, yellow rattle, &c.), which, although 
possessing chlorophyll, derive a certain amount 
of food - substances from a host plant. The 
method of nutrition of the so-called insecti- 
vorous plants is also analogous, for they like- 
wise have green leaves, and only supplement 
the ordinary mode of nutrition by digesting 
the bodies of insects, which are entrapped by 
various contrivances. Final^, certain plants 
are capable of special methods of nutrition by 
virtue of their living in symbiosis with other 
organisms, the best example being that of the 
leguminous plant, in which the root tubercles 
contain a bacterial form capable of utilizing the 
free nitrogen of the atmosphere. [f. e. f.] 

Nut tevrflyi a small shiny-black iiy about 

in. long, whose larvae prey on cob and filbert 
eaves, and also on hazel nuts, osier, aspen, &c. 
See CR(X8US SEPTENTRlONALia 

Nut WmvII, a weevil whose grubs are fre- 
quently found in hazel and filbert nuts. See 
Balanimus. 

NymphiM (Water Lily), a genus compris- 
ing about a score of species of TOth hardy and 
tender water plants (nat. ord. Nymphajaceee) 
with fleshy or tuberous rootstocks, large, float- 
ing, heart-shaped leaves, and conspicuous white, 
blue, yellow, or red flowers, some of them being 


scented. They are veiy widely distributec^he 
familiar N. alba being a native species. That 
these plants have latefy grown so in vogue is to 
a great extent due to the production of numer- 
ous hybrids of robust habit with pretty coloured 
flowers, the earliest and many of the finest of 
these being originated by a French grower. 

M. Latour Marliaa Hardy Nymphacas are of 

easy cultivation. They grow best in soft, shal- 
low water, with full exposure to sunshine, and 
shelter from high winds. They are often grown 
in cement tanks specially made tor the purpose, 
or even in sunken tubs. It is best to plant the 
tubers in large rough baskets filled with a com- 
post of turfy loam, rough sand, and decomposed 
manure, sunk 6 in. or 1 ft below the surface of 
the water, March being the most suitable time. 
Isolated plants or small groups will produce 
finer flowers than a large mass, and on a muddy 
bottom the stronger-growing sorts will increase 
so much that it is well now and then to keep 
them within bounds. The following are a selec- 
tion of the best hardy Nymphn^^as: alba 

and vars. candidisaima and rosea; N, Frcebelliy 
sweet-scented crimson -purple flowers ; N, Olad- 
stonei^ white fragrant fiowei's; Lei/del'erij a 
small -growing hybrid with pale-rose flowers, 
and varieties with variously coloured flowers; 

N, liicida^ large vermilion-red flowers; liar^ 

liacea-albida and others of this group (they are 
very robust, and require to be diviaed and re- 
planted every three or four yeai-s); F. odorata^ 
the sweet-scented North American water lily, 
and its varieties; A. Wm. Doogue, large clear 
shell-pink coloured flowers; and N, Wm. Fal- 
coner, large ruby-crimson flowers with orange- 
yellow anthers. The tender species which are 
grown under glass require full exposure to sun- 
shine. A. amazonum, fragrant yellowish -white 
flowers ; iT. devoniensisy bright - rose flowers ; 
A. LotuSy the Egyptian Lotus, with large white 
or red fiowei’s; and N, vteUalay the blue African 
watei* lily, and its varieties, are all excellent 
greenhouse kinds. Nymphseas may be pro- 
pagated by seeds. [w. w.] 
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OmJk (Quercus) is a genus of the Fagaoeae 
family (syn. Oupuliferas) of the nat ord. ,^en- 
taoece or catkin-bearers. As in the two other 
British genera in this family (Beech, Sweet 
Chestnu^ the fruits are surrounded by acupule 
formed of aggregated bracts ; but in the Oak the 
flowers are either single, or in clusters in the axil 
of the leaves, or in loose axillary spikes, and the 
cupule surrounding each flower oecomes hard 
and cup -shaped, and surrounds from below 
a nut (aoom) having a circular cross section. 
Ther) are nearW 3(X) known sp^ies of Oak 
indigenous to the northern hemiwhere; but 
only two of these, the Pedunculate Oak (0. psd- 
MneiUa4a\ prevalent in England, and the Seme 
or Dumiast Oak (Q. mtuiffara), prevalent in 
SooUaad and Walet, are indigenoas to Britain, 
and are often included as mere subHqpedes cl 


the Common Oak (Q. Hobur), In the Pedun- 
culate Oak the winter buds are short, thick, 
and blunt, the leaf -stalks short, the leaves 
crinkled and heart-shaped at base, and the 
flowers and fruits are on long stalks; while in 
the Sessile Oak the buds are longer and more 
pointe(^ the leaf-stalks rather long, the leaves 
less crinkled and more wedge-shaped at base, 
and the flowers and fruits sessile. But with 
regard to buds and foliage such difierences are 
hr less oonstant than the characteristics of 
their stalked and sessile flowers and fruits. 
regards their habit of mwth and sylvicultural 
obancteristics they exhibit distinct differences^ 
for the Pedunculate Oak is a shorter-stemmed 
laiger-limbed, and more branching kind of tree 
thim the Sessile Oak, wMch fonna a longer, 
•trai^ter, and less brandling bo^ Tbeflowila 
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Oftk is better adapted for steep hfllsides ; and 
in coppices it throws out straiffnter shoots than 
the P^unculate Oak, and yi^ds thicker bark 
eontaininff a larger amount of tannin. 

For heagerow timber the Sessile Oak is the 
better tree owing to its more upri^t and less 
^reading habit of growth. But the Pedunculate 
(Mk pollards better, and it is probably due to 
this that nearly all of the larg^t- girthing oak 
trees in Britain are of this species. It has also 
lieen observed that the Sessile Oak is hardly at 
all attacked by the leaf-roller moth {Tortrix viri* 
dana\ which often does much damage to oak 
tiees ill England. Hence for planting toe Sessile 
Oak deserves the preference, as the timber it 
yields is, while somewhat softer and easier to 
work, practically equal in quality to that of the 
other species (sp. gr. 0*76), although the Pedun- 
culate Oak was the better for providing the 
strong limbs and the curved timber formerly 
need^ for shipbuilding. British Oak timber is 
superior to tliat of any foreign species. It is the 
best and most durable of our liardwoods, and 
is largely used for furniture, ship- and bridge- 
building, wagon-making, railway sleepers, &c., 
while poles and branchwood are used as wheel 
spr>kea and pit wood. Botli of these British Oaks 
are light-demanding trees having a deep tap- 
resit and a strong branching root-system ; and 
they gix)w best on a clayey or loamy soil, though 
thriving also on a go^ light and sandy soil 
that is deep and moist. It is usually on deep, 
heavy clay that the finest timber is f<}und. For 
growing Oak with profit, land of fairly good 
quality is needed, since both the rate of growth 
and the (piality of the timber depend greatly 
upon the soil and the situation. As an orna- 
ment in parks it surpasses all our other trees 
in longevity and in power of resisting storms. 

The chief exotic species of Oak grown for 
ornament in parks include the evergreen Holm 
(Q, /lex), White {Q. alba), Red (§. ^ra), Scar- 
let (Q, coccinea), and Turkey or Moss -cupped 
(Q. CerrisX a Hungarian variety of which retains 
its foliage almost right through the winter. 

Owing to its demand for light, and its need of 
room for lateral expansion after having passed 
the pole -wood stage of growth and reached 
nearly its full growth in height, the Oak re- 
quires to be either grown along with the shade- 
enduring, soil-protecting Beedi, or else it has 
to be thinned (if necessary) and underplanted 
to protect the soil against sun and wind. The 
modem Continental system of growing oak con- 
sists in either forming pure woods on good, 
deep, fresh soil, or of mixing it with other 
hardwoods (and preferably Beech), and then at 
about 70 to 80 years of a^ cutting out these 
other kinds and letting them shoot from the 
stool, or else sowing or planting Beech or Horn- 
beam, to form an underwood. But on the Con- 
tinent such an underwood is always saleable 
locally as fuel, whereas in Britain underplant- 
ing with Beech might usually prove unprofit- 
al^ Treated nndSt the Oontmental system, 
with occasional innings every ten to twenty 
years as required from about 70 or 80 years 
onwards, the Oak trees readi their maturitr 
at about 140 to 100 years of sg^ when the sod 


is prepared in strips or patches to receive the 
acorns shed from the trees and effect natural 
regeneration, or else the whole area is dibbled 
with acorns. When the seedlings appear, the 
old trees have to be soon cut and removed, 
as the young crop is impatient of shade; ana 
blanks can then be filled by planting more 
young Oak, or other kinds of trees. For rais- 
ing Oak in nurseries, acorns should be carefully 
se&cted in autumn fmm well-grown middle-aged 
trees and sown at once (after being moistened 
and rolled in red-lead powder to protect them 
from vermin), or else stored throu^ the winter 
in a dry airy place till wanted mr sowing in 
spring, and in each case they reauire a covering 
of about 1 to in. of fine mould. One pound 
contains about 12fi pedunculate or 150 sessile 
acorns, giving respectively about 76 to 90 seed- 
lings, wTiich come up in about four to six weeks 
after sowing in spring. Seedlings can be put 
into the nursery lines when one or two years 
old, and not closer than 4 to 6 by 10 or 12 in. 
afiart. Where small plants are wanted, they 
can be used at 3 or 4 years of ago ; but if needed 
of 4 to 6 ft. high, they have to be retransplanted 
I for other two years. Pitting at 4 by 4 ft. is the 
usual way of planting Oak. [j. n.] 

Oak.— Parasitic Fungal.-— 

Wood Rot.— Much damage is done to grow- 
ing timl)er by fungi of the Polyporus family; 
the fungus filaments live in the wood and destroy 
it, while the spores are shed from sporophores 
which coat the bark as thick crusts or project 
from it like brackets (see Fungi). The following 
are common on Oak : Stereum jrustulosum gives 
off 8pc»res from gi eyish - brown crusts closely 
adhering to the bark, and broken up by numer- 
ous cracks; the diseased timber, known as * par- 
tridge wo(^*, has a dark-brown colour, breken 
in places by white blotches or hollow cavities. 
Stereum hinutum has its sporophores at first 
crust-like, but later hanging from the bark as 
thin flaps with wavy margins and a dirty yellow 
or grey velvety upper surface; it produces a 
red rot marked with white or yellow stripes. 
Polyvorae eulp/iwrmu, common on many trees 
besides Oak, has large, soft, flat orange or yellow 
sporophores, which die sr)on after shedding the 
spores; the diseased wood shows a red rot inter- 
spersed with sheets of white felted mycelium, 
l^e wellknown Beefsteak fungus (Fistulina he- 
patica) also causes a red rot Polyporut drya- 
deue has thick, hoof-like, annual sporophores, 
brown and rough, and often dripping with 
exuded moisture; it produces a mixM red and 
white rot Polyporue igniariue has a hard dry 
grey or brown s^rophore resembling the tinder 
fungus ; the wo^ shows by a white rot 

— The Polypores attack the tree 
through broken branches or other wounds, and 
spread from a branch downwards into the 
bole. Decaying branches should be cut off low 
down as soon as possible, and the cut surface 
well painted with tar, preferably in the autumn. 
The same dressing should also m wplied when 
any branch is cut off. In the case of plantations, 
diseased trees can be removed entmly dnring 
thinning. 

SuMB Flux.— A white foamy flnid ooses from 
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the bark, and maj cause much dama^; if seen 
early it can be cut out and dressed with tar. 

Oak Cavkbr occurs on you^ trees, the bark 
becoming: brown and peeling o$ the wood being 
exposed wes up. This damage lias been traced 
to a fungus (Aglaotpora taUiola)^ which enters 
by woun^ mmoval of all diseased trees is 
recommended. Another form of canker occurs, 
caused by Neotria (see Apflb — Parasitic 
Fungi). 

Seedling Oak Disease. This attacks the 
roots of oaks one to three years old, and is re- 
cognized by numerous fungus filaments envelop- 
ing the root; these form dark strands which 
penetrate the soil to adjoining treea The fungus 
IB Bomllinia auercina^ and during summer it 
produces coniaia and ascus-fruits. Treatment , — 
Bemove healthy seedlings to a new plot, or, in 
the case of large beds, isolate infects portions 
bv surrounding with a deep trench, and destroy 
aU diseased seedlinga The same soil should not 
be used again for raising oaks. For other seed- 
ling diseases see Bbbou — Parasitic Fungi. 

[w. G. a] 

Oak Bark. See arts. Barking; Coppice. 

Oak Box Boatio, a small brick-red weevil 
which occasionally destroys the leaves of Oak 
and Sweet Cliestnut. See Attelabur 

Oak OoppiMa See Coppice. 

Oak Qallo are caused bv the larvee of Cynipe 
koUari, See the article under this title. 

Oat Bootle, the parent of a slug-like larva 
which eats away the surfaces of oat leaves. 
See Lema melanopa. 

Oat Bruloor. See the art Bruiser for a 
description of this appliance. • 

Oax Qraoa — ^Two varieties of the Oat Grass 
are commonly met with — the Tall Oat Grass or 
French l^e Grass, and the Bulbous Oat Grass 
or Pearl Grass. ]^th of these are described in 
the art Arrhenathbruh. 

Oatmoal. See Oats, Products of. 

Oats. — The oat belongs to the monocoty- 
ledon class of plants, to the nat ord. Gramineee 
or Grasses, ana to the genus Avena. Only cer- 
tain species of this genus are considered here, 
namely those which are of annual duration and 
which are cultivated for their grains: such are 
called cereal ocUe, Other species of oat, such as 
Golden Oat Grass and False Oat Grass, are ex- 
cluded, for they are perennials having nothing 
to do with grain pi^uction. The species cu 
cereal oats in cultivation are : — 

1. Common Oat {Avena eativa\ with a loose 
ear bearing whorls, or rather half whorl% of 
branches spread all round the axis, thus Mtm- 
ing an open bell ear. Each spikelet bean tw<G 
perfect flowers, and, when ripe, two pUes pf 
grains, each grain with a kernel encfosedlli' 
lU own special cover or husk of pales. IpE 


colour of this husk gives the name to 
groups of varieties, such as White Oats, Yellow 
Oats, Grey Oats, Red Oats, and Black Oi^ 
Cultivation afiPects the contents of the 
rendering it more prolific or less prolijK j|p|| 
normal ; thus, improved varieties such as|pinet 
and Thousand Dollar can produce three grains 
per spikelet, whereas deteriorated Potato Oats 
and Sandy Oats produce but one grain per 


spikelet There is never mm than one awn 
per spikelet in this species, and this awn alwajrs 
Delongs to the external grain. 

2. Tartarian Oat {Avena orienUdu\ with a 
compact ear bearing whorls of branches slightly 
grown together at the base, accordingly not 
spread horizontally round the axis but as- 
cending and confined to one side, forming a 
one-si£d or unilateral ear. White Tartarian 
has the one-sided ear, but when the environ- 
ment is unsuitable, the branches cease to grow 
together at the base, and thus there are all 
sorts of gradation between the one-sided White 
Tartarian and the open bell-eared form. Nor- 
mally, the spikelet produces two grains, but 
improvement raises the number to three, and 
deterioration reduces to one. The grain cover 
or husk of pales gives the name to whole groups 
of varieties, such as Black Tartarian, White 
Tartarian, and Yellow Tartarian Oats. The 
varieties of this species, like those of Common 
Only never bear more than one awn per spikelet 

3. Naked Oat or Chinese Oat {Avena nuda), 
bearing three, four, five, or more flowers per 
pikelet, and a corresponding number of grains. 
The other important peculiarity is that the 
husk of the grain opens as in wheat, and allows 
the groat or kernel {oaryopeie) to go free from 
the pile which boi*e it. This secies is not culti- 
vated in Britain and not in temperate climates ; 
with us, Chinese Oat is only a curiosity, and 
very soon becomes deteriorated. 

4. Short Oat, Shetland Oat, or Grey Oat 
{Avena brevie\ is distinguished from all the 
other cereal oats by having tvfo awtie per spile- 
lety one awn for the lower pile, and a second 
for the upper pile of the spikelet. The husk is 
grey, excessiveV thin, and contains a very small 
kernel This species has gone out of cultivation 
except in outlying districts such as Shetland 
and some of the western isles of Scotland. 

Wild Oat {Avena fatuOy Avena etrigosay and 
Avena eterilu) is a worthless annual which often 
occurs as a weed in the corn crop. The gtuin 
whether lower or upper is always awned and 
always very slender; the lower valve of the 
husk ends in a long split point, each prong 
lengthened out into an awn (in Avena etrtgoia)y 
or this valve bears long brown or black hairs 
(as in Avena fatua\ or sometimes long white 
hairs (as in Avena eterilu). In the growing crop, 
Avena fatua is easily recognized, for it grows 
fast and stands a foot or so higher than the 
good com around; the * Greys* (dvena brevie)y 
as well as Wild Oats in general, are marked by 
the two awns per spikelet — not one awn. 

During recent years, the number of varieties 
of oat cultivated in Britain has increased con- 
cdderably by imj^rtations from America, from 
Australia, New Zealand, and from the continent 
of Europe Beside^ selectors and hybridizers 
have bMD and still are at work producing 
improved and new sorts. [a. n. x*a«] 

The oat crop is at present, in respect of acre- 
age and of total value, the most important of the 
omeal crops grown in the United Kingdom. In 
England alone its aersM exceeds oonmerabl j 
thMunderwhsat,andstillniorethatniito barley. 
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while in Wales the oat acreage amounts to more 
than that of wheat and barley together ; and in 
Scotland the latter two crops occupy less than 
one-third of the acreage under oats (see Oats, 
Statistics op). Tlie origin of the oat is un- 
known, but De Oandolle considers that all the 
oat varieties have probably been derived from 
a single prehistoric form of eastern temperate 
Europe or of Tartary. The oat is essentially a 
crop of the northern temperate regions of the 
glooe. More than one-half of the oats of the 
world are produced in Europe, over one-fourth 
ill North America, and the remainder in Asia, 
Australasia, South America, and to a much less 
extent in ^uthem Africa. The production in 
North America is chiefly in the northern divi- 
sion of the United Stat^ but it is now almost 
equal in Canada, where the cultivation of the 
oat is extending also very rapidly. In Europe 
more than half the total prc^uction of oats is 
from Russia, while the crop is also of the greatest 
importance in Norway, Sweden, Germany, and 
the United Kingdom. In the southern coun- 
tries of Europe below the isotherm of Paris the 
oat is little grown except in mountainous dis- 
tricts, and its cultivation cannot be successfully 
followed in hot countries, or even in the warmer 
parts of the temperate zones. 

The oat is a very hardy and robust plant. It 
stan^ cold and wet Wtter than any otner cereaL 
It has the capacity of ripening at a low tempera- 
ture, and a long cool season mvours its develop- 
ment. In hot countries the grain tends to be- 
come thick in the husk and thin and light in 
the kernel, while the straw is also innutritioua 
When the soil is sufficiently moist the oat does 
well in a dry climate, but where the soil is dr^ 
a moist climate is essential. Where both soil 
and climate are dry the oat yields badly both in 
grain and in straw; where both are moist the 
crop yields abundant and more nutritive straw, 
but a lower proportion of grain. Hence along 
the moist western seaboara of Britain the oat 
yields more largely in straw, while along the 
drier eastern coast the grain yield is higher and 
of superior weight and quality. The highest 
yields in Britain are from the moist fen lands of 
Cambridge, where the climate is comparatively 
diy. Hie varieties of oats which liave hitherto 
been chiefly cultivated in the moist climates of 
Ireland and Scotland are also inferior as grain 
producers to the varieties cultivated in warmer 
and drier climes, and the immense yields some- 
times obtained in the centre of Canada are all 
grown under a warmer summer temperature and 
a smaller rainfall. 

Abundance of soil moisture is, however, essen- 
tial to the proper development of the oat crop, 
and it is specially necessary that the supply of 
moisture snould continue right on till near the 
cloM of the ripening period A deficiency in 
moisture injures the oat more than either wheat 
or barl^, and the cultivation of the latter crops 
is to be p^erred in all districts liable to sufier 
from drought On light dir soils the oat can- 
not be cultivated successfully unless under an 
abundant and conrinuous rainfalL Neither does 
it Buooeed on wet undimined soils sodden and 
soured by ezoess of stagnuit water. But if the 


supply of moisture be right, the crop will grow 
better on thin and on ]mr soils and on soils 
overcharged with iron than any other cereaL 
The dry chalk soils and the very stifi cold 
clays are perhaps the least suitable. The oat 
is much favours by abundant nitrogen in the 
soil, yet it will give a crop on soils so deficient 
in nitrogen as to be incapaole of producing crops 
either of wheat or barley. No cereal does so 
well on peaty and high-lying moorland soils, 
or on decaying turf, or on land newly drained 
and broken up, and on no kind of soil does the 
crop altogether fail. It does specially well on 
land rich in organic matter, and flourishes on 
deep black loams and alluviuma The presence 
of some clay is beneficial. The finest crops of 
oats alike in weight and quality are grown on 
clay loams, and seed from clays or clay loams is 
considered superior to that from lighter soils. 
In England the oat is cultivated with least success 
in the south and south-eastern counties, where 
the climate is dry, and where the light sandy 
and chalky soils as well as the clays resting on 
the London, Gault, and other formations are 
unfavourable. 

Of the date of the introduction of the oat into 
Britain there is no record, and no accounts have 
been pi'eserved of the origin or discovery of 
varieties which wero at one time extensively 
cultivated. For several centuries perhaps the 
most extensively grown variety was the Naked 
Oat, also known as Pilcorn or Piley, or the skin- 
less oat, which is now hardly known in Britain. 
In the first half of the 18th century it was a 
widely grown oat in Wales, Scotland, and the 
north of England, where it was proferred in spite 
of its liability to shed grain, because of its hardi- 
ness and its power of yielding well on wet peaty 
soils, and especially on soils too poor to grow 
any other crop. It was frequently the last crop 
grown after an exhausting series of wheat crops 
before the land was allowed to pass entirely out 
of cultivation for a period of * rest’, and in Lbrn- 
wall it was therefore called the * farewell’ crop. 
In the south of England other varieties of white 
oats were more largely grown, of which the best 
known during the 18th century was perhaps the 
Poland, which appears to have been introduced 
into Britain about the beginning; of that centuiy, 
and which is still grown in d&tricts of Wales 
and elsewhere where yellow oats are in favour. 
Varieties of Red or Brown Oats were grown largely 
in the midland counties, and were considerod to 
be specially adapted for the stiff clay soils and 
to form the best horse feed. Black Oats com- 
peted with the Naked Oat in the poorer and 
moister soils of the northern parts of the king- 
dom, and before the commencement of the 19ui 
century the place of the Naked Oat on the ixmrer 
soils had been largely taken by dun or brown, 
and black varieties. None of the varieties frown 
seem to have been very productive, for in the 
middle of the 18th centuiy 25 to ^ bus. was 
considered an average yield, and 48 bus. a 
specially large cim of White Oats. In 1824 
Professor Low of ^inburgh gave 80 bus. as an 
average and 00 as a large crop for Scotland. 

It appears to have DMn in the latter half of 
the 18t£ century that the Black and White Tw- 
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tanam Oats were first broTip:bt from the East [ Ayr^ Lanark, and Stirling shires ; and the Fries- 
into Europe and introduced mto England The I land oat, still to be met with on the carse lands 
White Tartarian has continued to be cultivated | in Scotland, and also in Berkshire and some 
to a limited degree in England, but has never j neighbouring countiea Of the twelve more pro- 
attained to such favour as in France. The Black minent varieties named bj Lawson, the Earlj 
Tartarian, on the other hand, gradually extended Angus was the favourite oat of the northern 
its area of cultivation in England, and was in- counties of Scotland, while the Blainslie was 
troduced into Scotland early in the 19th century, chiefly grown in the south-eastern counties, 
where it rapidly became popular. It quickly The Hopetoun, which was a selection from the 
drove the older Black Oats out of cultivation on Potato oat m^e by Shireff of Mungoswells, 
account of its superior productiveness. It is East Lothian, fell out of favour in a few years, 
now grown in all parts of the United Kingdom, but the Black Tartarian on the other hand 
and more especially on the moist peaty soils of increased in popularity and was most extensively 
Ireland, for which it has a special adaptation. grown in Ireland, Wales, and certain parts of 
In the year 1768 there was accidentally dis- England, where the Potato oat also occupied 
covered a variety which during the whole of considerable areas, up till the end of the cen- 
the 19th century formed perhaps the most ex- turv, along with the Poland, White Tartarian, 
tenaively cultivated and the most important of and others. In 1864 some further selections 
British varieties. This was the Potato Oat, so from the Potato oat were made W Shireff, of 
called because it was discovered growing in a which the most successful was the ^rly Fellow, 
potato field in Cumberland. It has been sug- which still retains some popularity in Scotland, 
gested that it may have been the produce of a Other selections fniin the Potato which have 
grain of seed of a South European variety acci- proved successful were the Longhoughton and 
dentally conveyed in straw- packing into one of the Hamilton. The latter variety was intro- 
the shipping ports of Cumberland, and from duced by a Mr. John Hamilton of the farm of 
thence to a farm. This oat rapidly sprang into Whitehill, Stepps, near Glasgow, in the third 
favour, and during the first half of the new cen- quarter of the century, and being somewhat 
tury became the favourite oat on all good soils liardier and more vigorous than the Potato, is 
in the north of England and in the south of now widely grown on soils of secondary quality 
Scotland, displacing the Blainslie, which had over the west and the north of Scotland, 
previously been the favourite oat of these dis- A new era in oat growing commenced in 

tricts, as well as other varieties. It continued Britain in 1892 when Mr. John Garton, of Gar- 
to hold the position of premier Scotch oat right ton Bros., who for twelve years from 1880 had 
to the commencement of the 20th century, and been devoting himself to the production of new 
its cultivation was also extensive on the best varieties obtained by crossing, placed the first 
soils of Ireland and in other parts of the United of his oat varieties on the market. This was the 
Kingdom. Abundance, a cross of the White August and 

Among varieties adapted for somewhat poorer the White Swedish. It is now the most ex- 
soils, special reference may be made to the Sandy, tensively cultivated oat in England, and is also 
which was discovered in 1824 growing on tie largely gix)wn in other parts of the United 
farm of Miltouu of Noth, in the parish of Kingdom. Another Garton oat, the Waverley, 
Bhynie, Aberdeenshire, on a bank formed from is in great favour in Scotland and in parts of 
the cleanings of a ditch in the preceding winter. Ireland, and these and other varieties intro- 
It was first noticed by a hero boy, .^exander duced by the same firm have in great measure 
(Scottice, Sandy) Thomson, whence its name displaced the older varieties. Other new varie- 
Sandy’s oat, which has become contracted in ties introduced by the same breeders are the 
common use into Sandy oat This oat was Tartar King and the Storm Kin^, noted for 
propagated by the farmer, a Mr. Pirie, and its their stiff straw and their earliness, whidi 
cultivation quickly extended over Scotland and makes them very suitable for late districts, but 
other parts of the United Kingdom on land too having very thick husks ; the Yielder, intro- 
poor or exposed for the successful growth of duced in 1908; the Goldfinder, a yellow oat 
the Potato oat. Numerous other varieties were introduced in 1902 ; and the Excelsior, Bivid, 
grown at the same time, most of which more and Bountiful, all black oats introduced respeo- 
or less closely resembled the Sandy and the tively in 1902, 1906, and 1908. In 1899 also the 
Potato, or were selections from the latter oat. present writer commenced a series of trials of 
Lawson in his Vegetable Products of Scotland oatson the West of Scotland Experiment Station, 
(1652) gives a list of thirty-eight cultivatiii and for this purpose obtained from the Central 
varieties, of which twelve were named as pro- Experiment Station, Ottawa, Canada, and also 
minent, and nven in order of cultivation hi from the Continent and from home producers, 
Scotland as follows: Potato, Hopetoun, Sandy, seed of about 160 different varieties. These ex- 
Early Angus, Late Angus, Grey Angus, Blains- periments led to the introduction into general 
lie, Berlie, Dun, Friesland, B]t£k Tartarian, and cultivation of the Banner oat, and subseouently 
Barbachlaw. Of the remaining twenty-six v%- of the Wide Awak^ Mounted Police, ana Beee- ** 
rieties named, all have now disappeared exce]^ ler’s Prolific. The mxmer and the Wide Awake 
the Kildrummy, an oat still grown in the north have long been known in the United States 
of Aberdeenshire and on ower poor soils; the as amoim the most productive varieties. The 
Old Poland, universally known as Tun Finlay, Mounted Police was the name given by Dr. 
from the name of an enthusiastic devotee, andi wanders, of the Central Experiment Ststson, 
still fint favourite on stiff day soils in psiM of I Ottawa, to a sample of seed of unknown origin 
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sent in from one of the mounted police itatione 
in the west of Oanada ; but it was subsequently 
discarded from the list of varieties grown at 
Ottawa, and is no longer to be obtained in 
Canada under that name. In Scotland it has 
proved to be one of the most productive varie- 
ties cultivated. Beseler’s Prolific, so renamed 
by the writer, was obtained in 1901 from Otto 
Bmler, a German seedsman in southern Han- 
over. It is known in Germany as Beseleris 
No. II, and has been formally reported on by 
some of the German experiment stations. Seed 
from the West of Scotland station sent to Pr(»- 
fessor Middleton of the Agricultural Depart- 
ment of the Cambridge University led to the 
intned action by him into cultivation of another 
American oat, the Thousand Dollar, which is 
now also largely grown in England. 

The oat possesses a considerable power of 
adaptation to both soil and climate, and hence 
numerous varieties, differing from each other 
in greater or less degree, have in course of time 
been produced, each of which is probably spe- 
cially adapted to the conditions prevailing in 
some particular district. The varieties differ 
from each other in the length and strength of 
the straw, in earliness or lateness of ripening, 
in their capacity for tillering, in their liability 
to shed seeds I'eadily when ripe, in their suit- 
ableness for certain kinds of soils, in their pro- 
ductiveness, in the size, shape, and colour of 
their grains or seeds, and in the relative con- 
tents of the grain in kernel and husk. Numerous 
attempts at classification have been made, based 
chiefly on the characteristics of the grain. An 
old and simple classification (Dictionary of Hus- 
bandry, 1769) was that in which the oat varie- 
ties were divided by the colour of the grain into 
(1) white, (2) black, (3) brown or red, while the 
(4) Naked Oat was placed in a separate class. 
In later classifications of British oats the Naked 
and the red varieties have been dropped out of 
sight; and in Morton’s (. Cyclopedia (1855) oats 
were classified as white, black, and grey or dun, 
and the white varieties were further subdivided 
according to their habit of growth into ‘early’ 
and ‘ late ’. Another classin^tion according to 
the form of the tprain divided oats into the two 
great classes ‘snort’ and ‘long’, the former 
comprising the varieties yielding short plump 
grains wiUiout awns, and the latter the longer 
and thinner grains which tend to produce awns 
or beards. A more exact classification based on 
the same characteristic was that of A. A. Wilson, 
of Kinmundy, Aberdeenshire, who divided the 
varieties cultivated in Britain in the 19th oen- 
toiy into (1) Opiform^ which comprised the 
shortest ana plumpest grained oats; (2) Coni- 
form, which included grains of intermediate 
length; and (3) Fun/orm, which included the 
lon^t and thWieat grained oata Another 
classification baaed on the form of the ear 
divides oats into (1) Spreading or Open-headed, 
whi^ comprises the varieties in which the 
panklee spread out uniformly on all sidea of 
the rachia ; and (2) Sided or Closed ‘ Mane ’ or 
^Burner’, in whsch. as in the Black Tartariaii, 
the peniclen are all on one ade of the rachia. 
Hone of these rlawifaitione are of much pno- 


tical utili^, because they group together, on 
account of aome botani<^ feature of resem- 
blance, numerous varieties which differ widely 
from each other in the chief characteristics on 
which their agricultural value mainly dependa 
From the farmer’s point of view the agricultural 
characters are, however, of primary importance, 
and the most immirtant of these characters are 
the relative capabilities of the varieties in yield- 
ing grain and straw, the two products for which 
the oat crop is grown. A simple classification 
based on the relative yields in grain and straw 
of the varieties can be made, and this classifi- 
cation possesses the greater practical value, be- 
cause associated with these characteristicii are 
invariably found adaptations to particular kinds 
of soil and climate. In the following classifica- 
tion the varieties are arranged into three divi- 
sions: (1) Grain Producers, (H) Intermediate Grain 
and Straw Producers, (3) Straw Producers. 

The Grain Producers compriseall the varieties 
in which the grain forms a relatively high pro- 
portion of the total yield. The exact pro^xirtion 
varies with the soil, the season, and the variety, 
but in the West of Scotland experiments it has 
lieen found that the grain geneially constitutes 
from 38 to 43 per cent of the total yield, and the 
stmw abr>iit 57 to 62 per cent. In a drier climate 
less favouiable to the growth of straw, the pro- 
portion of grain might be as mnch as 50 per 
cent, lire total weight of crop produced is less 
than in either of the other divisions; but as the 
varieties of this class yield both relatively and 
absolutely a greater weight of grain, their total 
value when grown under conditions suitable for 
them is greater tlian that of the varieties in- 
cluded in citlier of the other divisions. In this 
class are comprised all the recently introduced 
new varieties and most of the foreign varieties 
that have been introduced into this country. 
With the exception of the Black Tartarian, none 
of the older varieties cultivated in Britain, nor 
any of the well-known Scotch varieties, belong 
to tliis class. It consists wholly of the new va- 
rieties and of varieties grown in America and 
on the Gontinents of Europe and Asia, which 
were quite unknown in Britain till they were 
introduced for purposes of experiment. Their 
adaptation to the r^uirements of British farm- 
ing and their superiority in value, under suit- 
able conditions of cultivation, have now, how- 
ever, been established by numerous experiiuenU 
canied out by the agricultural colleg^ and by 
the confirmation these have received in the ex- 
perience of farmers. They are, however, only 
adapted for growth on go^ soils, such as rich 
loams and ^p allnviuma on which the best 
grain producers of the older varieties, such as 
the Potato oat, had jn^viously been grown, and 
on all land capable of yielding not less than 
60 boa grain per acre they are more productive 
and more profitable as a rule than the older 
varietiea They are specially adap^ for sowing 
on land after roots, for, as their tillering power 
is limited, they ^ow more thinlv on the ground, 
and allow more light and qiaoe lor young graasea 
and dovera Moreover, as their straw is (me- 
rally shorter and stouter they are leas liams to 
lod^ and injure the young growing plants. 
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Failures are, however, liable to occur in wet 
and cold seasons, which are very prejudicial to 
these varieties. They may be grown also with 
equal success on ploughed lea land if it be not 
too tough, and it precautions have been taken 
against the attack of grub, to which these varie- 
ty succumb much more readily than the varie- 
ties of Divisions 2 and 3, because of the smaller 
number of stems they produce. It is there- 
fore ve^ desirable to protect them by apply- 
ing artificial manures, which give a very profit- 
able increase of crop, and which these stronger- 
strawed oats bear oetter than do the varieties 
included in the other groups. Their cultivation 
cannot be recommended on cold wet clays, or on 
poor exposed soils, or on tough lea land. 

Of all the varieties included in this class in 
the West of Scotland trials, conducted for a 
number of years on many farms, the most pro- 
ductive in ^^in have been found to be the 
Beseler’s Prmific, Wide Awake, and the Mounted 
Police. Following these have been the Thou- 
sand Dollar, Siberian, Abundance, Banner, 
Waverley, and some others. The Banner, which 
is now widely grown in Britain, is extensively 
cultivated in &,nada and the United States, 
and has for years held the first position in the 
comparative trials of a number of the Ameri- 
can experiment stations. In extensive trials 
in Scotland and Ireland it has shown a close 
equality with the Waverley oat, but has proved 
itself on the whole to be somewhat more pro- 
ductive. The Thousand Dollar and the Abun- 
dance are two of the earliest of the Grain-pro- 
ducing varieties, and are therefore suitable for 
late districts. The Wide Awake is the latest, 
and should be crown preferably in the earlier 
localities. The Mounted Police produces a finer 
and larger quantity of straw than the others, 
and also does better on soils of a lower fertility. 
Somewhat less productive oats of this class, 
specially valuable for late districts on account 
of their earliness, are the Tartar King and the 
Storm King. A still earlier oat ^wn at the 
West of Scotland station is the Black Mesdag, 
a prolific and popular Dutch oat. 

The Intermediate Grain and Straw Pro- 
ducers include varieties which fall below the 
Grain Producera in vield of grain, but excel them 
in total produce and in yield of straw. This class 
includes the Potato oat, the Longhoughton, the 
Berlie, the Early Angus, and other most highly 
prized Scotch varieties which formerly occupied 
exclusively the best oat -growing soils of the 
countrv. In the West of Scotland experiments 
it was round that the grain of these varieties con- 
stituted about 34 per cent of the total produce, 
being from 4 to 9 per cent less grain tnan was 
found in the Grain Producers, lliese varieties 
yield very tine samples of oats of a smaller size 
of grain than the Grain Producers, but with 
thin skins and fine quality, and their straw is 
also more abundant and forms a better fodder. 
These oats are most suitable for cultivation on 
fairly good friable soils and well-tilled clays 
which are not capable of yielding in genem 
more than 90 bus. per aeret and v^ich are not 
regarded as sufificiently fertile for the growth of 
the Grain-producing varieties. 


This class also includes the Black Winter and 
Winter Dun Oats, which, introduced first from 
France, where they were eztensivelv grown, 
have now been cultivated successfully for a 
long period in the south of England, and which, 
on account of the various advantam attendant 
on winter sowing, still maintain their position 
there. None, however, of the varieties of this 
class have attained a popularity eq^ual to that 
of the Potato Oat, which still remains the first 
favourite on the good soils of Uie Lothians and 
elsewhere. The Longhoughton and the Hamil- 
ton resemble it very closely, the former per- 
haps slightly excelling in yield of grain, and 
the latter in yield of straw and in hardiness. 

The Straw -PRODUCING Oats comprise those 
in which the yield of straw is higher and grain 
lower than in other divisiona It includes some 
Continental, with such Scotch varieties as the 
Sandy, Blainslie, Kildrummy, Barbachlaw, and 
Tam Finlay. In the West of Scotland experi- 
ments these varieties gave a heavier total pro- 
duce than any others, but the proportion of 
grain averaged only about 30 per cent, or 10 

S )r cent less than in the varieties classed as 
rain Producers. The Straw -producing Oats 
comprise the hardiest varieties and those best 
suited for cultivation on cold clays, tough leas, 
and poor and exposed soils. They possess great 
tillering power, which makes them better able 
to resist the attack of grub than other varieties, 
and they are less liable to be damaged by tulip 
root or other diseases. Cold seasons and incle- 
ment weather have also less effect on thent 
Their straw is fine and abundant, and makes 
the best fodder, but on account of the slender- 
ness of the stems it is very apt to lodge befoie 
harvest They are less suitable for growth when 
grass and clover seeds are to be sown, as the 
young plants are too much shaded by them, and 
are apt to be smothered by the lodging of tbe 
crop. They are therefore better ^apted for 
growth on ploughed leas, and on land not cap- 
able of yielaing more than 40 bus. per acre they 
will probably be found in general more profit- 
able than any of the superior varieties of Divi« 
sions 1 and 2. 

In the rotation in Scotland, Ireland, and the 
north of England the oat is grown invariably 
after lea. No other crop does so well on a 
grassy turf. Where no other cereal is grown 
Uie crop is also taken after root^ beans, or bare 
fallow, and this is also the position it occupies 
in the rotations of the south of England. On 
clay soils in the west of Scotland, unsuitable for 
green croppin^f, two oat crops are also com- 
monly grown in succession, grass and clover 
seeds being sown with the second crop. 

The tilli^ required by the oat crop is of the 
simplest and cheapest. The only preparation 
usuall:^ riven is a single ploughing of Uie land, 
on which the seed is afterwai^ sown and har- 
rowed in. After green crop a shallow plough- 
ing only is necessary. After lea the ploughmg 
should be at least 5 in. deep, and, u the sou 
admit, a still deeper ploughing is p^erable, as 
the oat roots penetrate well down into the soiL 
On old turf and on stiff clay it is important to 
plough not later than Deomber to give time 
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for the turf to decay, and to allow the surfaces 
of the stiff farrow slices to be exposed to the 
disintegratinff action of winter frosts. Younger 
turfs on friaue land may be ploughed in Janu« 
ary, and land after sreen crop later in spring 
up to the time of seea sowing. Clay soils should 
not be ploughed when wet, for unless they be 
subsequently acted on by frost they will not 
harrow down well in spring or afford a good 
coyer for the seed. The use of a skim coulter 
is advantageous in the ploughing of lea to bury 
the grass more completely, and to prevent its 
grovrag up between the furrow slices. On light 
soils this IS also partially effected by the em- 
ployment of the orill or furrow presser, which 
presses the furrow slices more closely together 
and produces a firmer and more regular seed- 
bed, in which less seed is liable to^ lost by 
being buried too deeply under the soil. Where 
the press driller is not used and the ploughing 
has left the furrow slices not well pack^ to- 
gether, one or two turns of the harrows may 
be advisable before the seed is sown, to fill up 
the open spaces between the furrow slices, into 
which seea would otherwise fall and be lost. 
The seed may be sown broadcast either by hand 
or machine, or may be drilled in by the com 
drill. The latter practice is followed chiefly on 
ridb, friable, and level land free from stones, and 
after root crop or bare fallow. The former pre- 
vails more extensively on poorer, harder, and 
stonier land, and on sloping land, and on land 
ploughed out of lea. See arts. Sowing; Seed, 
Sowing or; Broadcast Sowing; Drill Hus- 
bandry. 

If the seed is to be sown hy drill, the land 
must first be harrowed down sumciently to enable 
the coulters of the drill to pass freely through 
the surface. When the crop follows roots little 
harrowing is required for this purpose, but after 
lea a good deal may be necessary, as otherwise 
the drill would tear up the furrow slices. When 
broadcast the seed is sown in the direction of 
the ploughing, and it falls between the furrow 
slices in rows which are quite regular if the 
ploughing has been well done. When drilled 
in, the scM is sown across the ploughed furrow 
slices. A single-handed sower with one atten- 
dant can sow 15 ac. per day, and with two hands 
and two attendants can sow 25 ac. Consider- 
able skill is required to make the sowing uni- 
form. The broadcast machine can sow 20 ac. 
per day, and the drill about 8 to 10 ac. On rich 
or hignly manured land the drill may be set 
to sow the seed in rows from 8 to 10 in. apart, 
but on prorer land a width of 6 in. between 
the rows is preferable. When seeds are sown 
with the oats, wide drilling is desirable to give 
light and air to the young grass and clover 
p&mta. After the seed has oeen sown it should 
be covered to a depth of 1 in. by suflScient har- 
rowing. On lea land there are usually i^uired 
two hamwings in the line of the ploughing, two 
harrowings across, and finally two harrowings 
again in the first direction. The first harrow- 
ings must never be across the ploughed ridges, 
for they are liable to be raised up by the tines, 
and the aeed falling between would be too deeply 
buried to germinate. On friable land amr 


roots less harrowing is necessary, while on tough 
old lea twice as much might be required. The 
harrowing should be continued till the surface 
of the ground is made smooth. In the autumn 
sowing of winter oats the land should be left 
rough on the surface, and the harrowing com- 
plete in spring. The land must be dry when 
seeded, or it cannot be properly harrowed. 

The quantity of seed required in Britain varies 
according to circumstances from 2^ up to as 
much as 7 or 8 bua per acre. Under the con- 
ditions prevailing in Canada, as little as 1 bus. 
per acre is founa to be sufficient on good soil. 
The smallest quantity is required with small 
seed oats sown by the drill on good land, and 
the largest with large-grained oats sown broad- 
cast on poor land. In the West of Scotland 
experiments the best quantity in general has 
been found to be 3,000,000 ordinary commercial 
seeds per acx'e, but less suffices on very rich land, 
and even more might be advantageous on very 
poor land. The oat plants possess, however, so 
much power of adaptation, tnat even a consider- 
able variation in the quantity of seed sown has 
little effect on the total amount of produce, ex- 
cept perhaps on very poor land. Thin seeding 
produces taller and stronger plants with thicker 
stems, which are less easily laid, but make less 
desirable fodder. Thicker seeing produces 
shorter, thinner, weaker, and finer sterns, which 
make more palatable fodder, and which also 
produce a slightly higher yield of grain. Tlie 
quantity required to be sown in order to supply 
3,000,000 seeds varies according to the size and 
plumpness of the grains, and it may vary from 
about 5 bus. of sm^l-grained oats like the Sandy 
and the Potato, to as much as 8 bua or more of 
large-grained oats like the Wide Awake, Banner, 
ana Waverley. Before sowing, the germina- 
tion of the oat seeds should be tested. This 
is important, as imperfect germination often 
occurs through the heating of the oats in the 
stack or from imperfect ripening. Good seed 
should have a germination of 95 per cent Thor- 
oughly mature seed should be sown, as it has 
been round to produce the strongest and most 
vigorous plants, and this is to be got by sowing 
only plump, heavy seed com of a naturally hign 
weight per bushel. Zavitz has reported tlmt 
at the Ontario Agricultural College the selec- 
tion of plump, heavy seed oats has given 19 bus. 
per acre more than light seed in trials continued 
for eleven years. The seed should also be got 
from a crop which has grown free from smut, 
and it should be clean and free from weed seeds. 

A change of seed is very advantageous if judi- 
ciously m^e, but otherwise it maybe injurious. 
The change should never be from a poorer or 
later soil, but from an earlier district, and from 
a soil on which the oat has been able to attain 
to its most perfect development On light and 
poor soils and in late districts the seea should 
he changed every two or three years, as the 
crop steadily deteriorates under these condi- 
tiona The Black Tartarian Oat grown on peaty 
soil must have a change of seed &om bard!^ land 
every two years, or it loses its black colour and 
becomes brown and thin in the grain. On good 
soils in early districts a change every five years 
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or so will be sufficient New varieties of oats 
recently produced bv crossinff are more liable 
to degenerate, and the seed should be changed 
more frequently. The best seed is grown on 
rich clay loams and clays, and favourite dis- 
tricts for seed production are the Oarses of 
Gowrie and Stirling, and the counties of Ber- 
wick and East Lothian. Seed grown in Scot- 
land is in great demand both for England and 
Ireland, l^roperlv effected, a change of seed, 
which means really a change of environment 
of soil, and of climate for the seed and the plant 
produces a more vigorous growth, enables the 
crop to resist more successrully the attacks of 
insects and of fungoid diseases, and gives an 
earlier harvest and a larger yield. 

The oat is sometimes sown in mixture with 
other cropa At one time in Scotland it was 
sown mixed with barley, and it is still culti- 
vated in mixture with vetches for green cut- 
ting, or with peas and beans for seeding (see 
art Beans). All these combinations have been 
found advantageous under suitable conditions. 
The mixing of different varieties of oats has 
also been repeatedly tried. The West of Scot- 
land and the North of Scotland experiments 
have shown that the mixture produces a crop 
intermediate between what the varieties would 
give sepamtely, but no evidence has been found 
that the varieties grown together produced any 
effect either beneficial or injuriems on each other. 
But mixing may often be advantageous as a 
means of minimizing risk, of securing a greater 
uniformity, and of raising the average yield in 
spite of tile variations of seasons. Where it is 
feared that a Grain-producing oat sown on lea 
land may lie destroyed by grub, or may prove 
unsuitable for the climate, the danger may lie 
much diminished by sowing it mixed with a 
Straw-producing oat, while the yield of grain 
may be much greater than if the latter were 
sown alone. It is essential in making mixtui*es 
that the varieties sown together should ripen 
about the same time. Such oats as Beseler’s 
Prolific, Mounted Police, and Banner, mix well 
with the Potato, or Waverley with the Sandy 
oat, while the Wide Awake suits for mixing witn 
the later varieties of the Straw-producing oat& 

The proper time of sowing varies with the 
district and the variety grown. Winter oats, 
which are largely grown in the south of Eng- 
land, are sown, like winter wheat, chiefly m 
September and October, and should not be later 
than November. Spring oats are sown gene- 
rally from the beginning of February in the 
south till the midoie of April in the later dis- 
tricts of the north. In most parts of Scotland, 
however, the sowing is done in the month of 
March. Earlier sowing than is commonly prac- 
tised is to be recommended, if the weather and 
the state of farm labour permit. Early sown 
oats are much less liable to be damage by 
weeds, or by early summer drought, and with 
the lonmr time available for growth they yield 
more abundant grain. On rich soils early sown 
oats are also less liaUe to run to straw. Late 
■own oats may yield well in straw, but are un- 
able to develop the same weight of grain. At 
the West of Scotland station the b^ date of 


sowing has been found to be early in Febnssiy, 
though the common practice in the district is to 
sow uite in March, it has been observed there 
also that the early sown oats are practical^ free 
from that very troublesome wekl the Rundi 
UtaphanuB Baphanutrum)y\fhvAi grows most pro- 
fusely on adjacent plots seeded at the ordinary 
later period. 

In some districts the practice prevails of sow- 
ing with lea oats a small quantity of Italian 
Rye Grass, for the sake of the autumn grazing 
obtained between the harvesting of the oat crop 
and the ploughing of the land for the succeea- 
ing root crop. In experiments carried out by 
the writer, at the West of Scotland Experiment 
Station, it was found that this practice proved 
exhaustive to the soil and dama^ng to tne suc- 
ceeding crop. On the other hand, the sowing 
of Red Clover seeds with the oats at the rate 
of 4 lb. per acre not only provided some feed 
for sheep in autumn, but had a most beneficial 
effect on the succeeding crops. In these experi- 
ments, oats of the same variety were sown in 
adjacent plots with and writhout Red Clover and 
Italian Rye Grass and other seeds. The after- 
math was ploughed down in autumn, and a 
barley crop was taken in the succeeding year. 
These experiments were repeated three times 
in 1903-4, 1904-5, 1906-7, with the following 
results : — 


1 

Oats sown 
without 
Seeds 

Oats sown 
with Italian 
Rye Grass. 

Oats sown 
with Red 
Clover Seeds. 


Grain, 

lb. 

perac 

Straw, 
owt 
per ac. 

Grain, 

lb 

perac. 

Straw, 

cwt. 

perac. 

Grain, 

lb. 

perac 

Straw, 

owt 

perac. 

Produce Bar- 
ley- 

Crop, 1904... 

2327 

20 

1975 

211 

2047 

sat 

CJrop, 1905... 

2790 


2640 

25} 

2875 

25 

Crop, 1907... 

2480 

27§ 

2680 

31 

3440 

34 

8)7597 

79 

7295 

77i 

8962 

971 


2532 

26 

’"243r 

25^ 

~2987~ 

32i 


The sowing of Italian Rye Grass with the oats 
caused, therefore, a diminution of the yield of 
the succeeding Wley crop, on the average of 
three years, of ^ cwt. per acre in straw and 
101 lb. min, while on the other hand the 
growth of Red Clover with the oats caused an 
average increase in the yield of barley of 455 lb., 
or more than 8 bus. grain, and 6^ cwrt straw. 
Similar results have ^n obtained at the Oen- 
tral Experiment Station, Ottawa, Canada, and 
the practice of enriching or maintaining the 
fertility of soils by the growth of Red Clover 
catch crops is extensively followed throughout 
the Dominion, and is now also being adopted 
in Scotland. 

The oat, though capable of growring and yield- 
ing foir orope on very poor soil, neverlA^ess 
responds wdl to high cultivation and liberal 
manuring. The oat plants grow somewhat feebly 
at first, and are much benefited by applicataons 
of quickly soluble and immediately available 
manures supplying nitrogen and phosphoric add, 
but nitrogenous manures that act right on to a 
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kte st^ in the growth of the crop are also 
benefici^. The limit of quantity is determined 
by the liability of the crop to lodge when too 
luxuriant; but the oat stands much weathering, 
and is not necessaiily or seriously injured by a 
partial lodging. Some of the shorter- and stiller- 
strawed Grain-producing varieties stand liberal 
applications of manures better than the taller 
and more slender Straw - producing varieties. 
The experiments of the West of Scotland Agri- 
cultural College, confirmed subsequently by those 
of the Irish Department of Agriculture, show 
that the best results are obtain^ from manuros 
which supply nitrogen, phosphoric acid, and 
potash. Quantities generally suitable are 2 cwt. 
superphosphate (30 per cent soluble), 2 cwt 
kainit, with ^ cwt. nitrate of soda, and ^ cwt 
sulphate of ammonia, per acre. The superphos- 
phate and kainit should be sown either with or 
some time liefore the seed, and the sulphate of 
ammonia also with the seed. The nitrate of 
soda should be sown immediately after the crop 
has brairded, or it will cause too much growth 
of straw and retard ripening. On poor land the 
above quantities may be inci'eased and even 
doubled. On light dry soils the kainit may be 
increased to 4 cwt., and on stiff soils the sufjer- 
phosphate. On very rich soils no manure may be 
necessary except a dressing of 2 cwt. suiierphos- 
phate to assist the young plants and to h^ten 
the rit>ening. In the West of .Scotland experi- 
ments, on the avemge of the three years 181K>, 
1897, 1898, an application of 1 cwt. niti-ate, 2 cwt. 
superphosphate, and 2 cwt kainit per acns ap- 
plied at a cost of 20#., produced an avemge 
increase of 12 bus. grain and 6 cwt stmw, of a 
value at the prices of these years of £1, 17«. Gcf., 
being a direct profit of 17#. 6d. per acre. Be- 
sides giving directly profitable returns as shctwn, 
the special manuring of the oat assists in chok- 
ing out weeds, and in enabling it to overcome 
the attack of the grub (Tipula olei'ocea) which 
so often completely destroys large areas of the 
unmanured crop; while other advantages are the 
better opening up of the land, its enrichment 
by the residue of the manures and the increased 
root residue, and the provision of larger quan- 
tities of fodder, by which more stock can be kept 
and more manure produced. 

In parts of the country adjacent to large cities, 
or where there is no green cropping, the crop is 
sometimes manured with farmyard manure ap- 
^ied at the rate of 15 tons per acre or thereby. 
This is not a very good practice. The tendency 
of farmyard manure is to increase straw rather 
than grain, and the amount of return obtained 
for the farmyard manure is unremunerative. 
If applied to the oat crop the smallest possible 
dressing should be given, and 2 cwts. super- 
phosj^te per acre should also be sown with the I 
seed. 

After the seed and manures have been sown, 
and the land harrowed, the crop requires as a 
rule little further attention till harvest On 
some soils on which annual weeds such as ground- 
sel and fumitory are apt to grow profusely, the 
harro^ng is only done to such a degree in the 
first instance as is necessary to cover the seed, 
and afttf the crop has brairded, the harrowing 


operations are repeated onoe or twice to de« 
stroy the growing weeds. If this can be done 
in dbry weather the weeds can be much reduced 
in this way, but if the weather be wet the ope- 
ration is likely to prove ineffective. On drill- 
sown crops the same effects are produced by 
horse hoeing between the rows, which may be 
done after the crop has well started, and this 
kills the weeds mom effectively than harrowing. 
The final tillap o|>eration is that of rolling. 
This may he mine any time after the seed is 
sown, but not later than when the oat plants 
have grown to a height of about 4 in. This ope- 
ration bt'eaks lumps, consolidates the eai*!!! about 
the seeds and the roots of the young plants, and 
it leaves the surface smooth for the operations 
of the reaper in harvest On many soils, espe- 
cially on light soils, there occurs a very abundant 
growth of the mustard weeds Bunch and Char- 
lock, which frequently, and especially in dry 
seasons, grow so luxuriantly as quite to overtop 
the oat plants and to make whole fields look 'ike 
masses of yellow flowera. These weeds if left 
untouched do immense injury t4> the oats and 
greatly reduce the yield. They can, however, 
be completely extirpated by spraying, and their 
appearance in any quantity on oat fields can now 
only be regarded as an evidence of ignorant or 
slovenly farming. (For evidence of damage done 
to crop, and method of prevention, see art. Mus- 
tard Wkrds.) Thistles also are apt to grow up 
in the corn, and if left uncut they will rijien 
their seeds and pollute the farm, while they also 
hurt the hands of the labourers in harvest and 
intei*fere with tl:epro|)er handling of the sheaves. 
The only practicalile method of oestioying them 
is to have them pulled out by hand. Workers 
provided with thick gloves should be sent through 
the field when the crop is not more than a foot 
high, and then the thistles will lie so strong that 
they ran lie easily pulled out of the ground by 
the resits. No further cultivation is requit'ed 
till the crop is ready for harvesting. 

The oats are ready for cutting when the straw 
begins to change colour under the ear. It is 
sam U> commence when the kernels of the greenest 
heads can lie seijaiuted from the chaff by rubbing 
in the hands. The oat plants rifien unequally, 
and the grains on each plant do not ripen at the 
same time. Unifonnity of ripeness is only to 
be got by allowing the crop to stand till it is 
dead-ripe. But except for se<*d purposes this is 
not advisable. When cut dead-ripe much of the 
grain is liable to be shed in the handling at 
harvest, from which the oat suffers more than 
any other cereal, and even before cutting much 
may be shaken off by storms. The early and 
the Grain-producing oats are most liable to suffer 
in this way. 8ome of the later and the Straw- 
producing varieties of the type of the Sandy Oat 
do not readily shed their grain, and hence have 
an advantage in this respect in a stormy climate. 
To prevent this loss early cutting of the oats, 
and especially of the Grain-producing varieties, 
is advisable. From a week to ten emys before 
dead-ripeness is considered the best time to cut 
Hiis does not prevent the filling of the grain, as 
the process of ripening is continued in the sheaf, 
but the chaff adheres more firmly to the grata, 
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which it then much leas liable to be shaken out 
in the subsequent liarvesting operationa Earlv- 
cut oats must, however, be left longer in the 
shocks or stoolu before thev are put into stacks. 
If the cutting be too early the grains will of 
course be too thin and the bushd light, but if 
some loss be incurred in this way it is made up 
in the superior j^latableness and feeding value 
of the straw. Where there is a large area to be 
reaped, the cutting should be commenced even 
earlier in order that no part of the crop except 
that to be reserved for seed may be oead-ripe 
before it is harvested. Oats can be safely cut in 
a moister state than any other cereal crop, and 
a little dew seldom does any damage, but if cut 
wet the drying of the sheaves is mi^e more diffi- 
cult. The fields are first opened by the scythe, 
and the cutting of the crop is then effected either 
by means of the reaper or the binder. The latter 
is the more expeditious and the cheaper method, 
but on hilly laud and with very heavy -lying 
and twisted crops the reaper is still employed. 
The oats are bound into sneaves, which should 
not be too large or the grain will not dry properly. 
The proper circumference is about 33 incpea For 
the same reason they should not be tied more 
tightly than is necessary to permit them to be 
handled without falling loose. After cutting, 
the sheaves are at once set up in stooks or shocks 
containing from six to twelve sheaves each. In 
wet districts the stooks may be protected by 
*hooding\ that is, by laying two sneaves along 
the top of the stooks to run off the rain. (See 
art Stookino.) A still more effective protection, 
which, how’ever, involves much extm labour, is 
to put the sheaves into ricks containing about 
a cartload each. The oats should be ready for 
■tacking in about two weeks after cutting, but 
the exact time depends on the weather and 
other conditions. A large crop of strong stmw 
free from grass or clover can w stacked sooner, 
while a crop of short fine straw containing much 
grass or clover in the liottoni requires a longer 
time to dry. In the latter case the stocks should 
be thrown down and the butts exposed to air 
for some hours before the sheaves are carted oflf 
to the stacks. The thorough drying of the oats 
before they are put into stacks is of much im- 
portance, as the oat. on account of its slender 
and easily compressible straw, is very liable to 
‘heat’ in the stack, and this heating causes loss 
and damage both to grain and straw in propor- 
tion to the degree of tlie fermentation that takes 
plaoe. Heated straw becomes musty and unpala- 
table to stock, and heated grain broomes discol- 
oured, has a lower market value, and is believed 
to be a common cause of disease in horses. It also 
forms bad seed corn, and if it germinates at all 
is apt to produce weak plants. Oats must there- 
fore on no account be stacked when wet with 
rain. But it is not less important when no rain 
has hJlen, to defer stacking till the natural juices 
of the plant have become sufficiently dried in 
the stooKs, for oats that have never b^n wet by 
rain at all from the time of cutting are even 
more apt to ferment if they are prematurely 
Btabked. Further protection is afforaed by put- 
ting the crop in snmll round stacks of not more 
thsA 10 or IS ft diameter, and heating may also 


be prevented by keeping an open air space in 
the centre of the stacks. This may be done by 
building the stack round a triangular frame- 
work or ‘ boss’. Stacks of oblong i^pe or oats 
stacked in hay or com sheds are more liable to 
heat, and the crop requires to be in the best 
order before being secured in that way. 

The stacks should be built on a dry bottom, 
which may be made of branches of trees, bushes, 
or loose wood or stones. Special wrought-iron 
stands for stacks are also made, suitable either 
for circular or oblong stacks. They not only 
keep the bottoms of the stacks quite dry and 
provide for a better circulation of air about the 
stack, but they also hinder the entrance of rats 
and mice. (See also art. Stack Building.) The 
stacks are built with sloping or conical tops to 
keep out rain, and when not erected in ^eds 
must be protected by thatching as soon as pos- 
sible /after they have been put up. The thatch 
should preferaoly be made either of rye or wheat 
straw, out should these not be available the 
longest and toughest oat straw should be used. 
(See art. Thatching.) The thatch should be 
nrmly fastened with ropes, and the crop can 
then be regarded as secured for the winter. The 
stacks should, however, be examined for a week 
for heating. This can simply done by thrust- 
ing the shaft of a fork or hanarake into the heart 
of the stack in the evening and pulling it out 
next morning. Should it have become heated 
in any degree the stack should be at once taken 
down and rebuilt with the unaffected sheaves, 
while those fermenting must be set out in stooks 
again till they have become thoroughly dned. 
Ijie oats in the stacks are very liable to be dam- 
aged by rats and mice, which gather in from the 
fields Mter harvest and find in them a safe and 
comfortable home. They injure the crop not 
only by the grain they eat and destroy, but also 
by the unpleasant odour they give both to the 
grain and the fodder of the whole stack. (For 
methods of dealing with them see art. Rats, 
Extbrmination of.) Apart from this damage, 
the crop can be securely kept in properly 
thatched stacks till it is requii'ed for use. 

Hie average pixiduce of the oat in the United 
Kingdom in the ten years 1894-1903 was 42 bus.. 
The yield may, however, vary from 20 bus. or 
less up to 120 bus., which is said to have been 
got on the fen soils of Cambridge. Yields of 
over 100 bua per acre are obtained on some of 
the rich prairie soils of Canada. In good soils 
in Britain crops of 60 bua are considered satis- 
factory and 80 bua very good. The weight per 
bushel may range from 20 lb. with the Shetland 
oat to 33 lb. with long thin -grained oats and 
to 48 lb. for samples of heavy plumpjopaiii 
1 winnowed. Standard weights in diTOrent 
parts of the country are 40 to 42 lb. per bua 
Tlie number of grains per bua varies with the 
shape and sise of the grain between 500,000 
and 600,000. The yield of straw averages 30 
to 35 cwt per acr^ and varies less than that of 
graia. The relatiTe proportions of straw and 
graijf vi^'y considerably in the difierent varieties 
aniLMoraing to the season, and the grain may 
hw about 25 per cent to more than 
50 pw cent of the total weight of crop. An 
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aTmge prqmtkm maj be 88 per oent» but the 
8tnw Produoere give leee and the Grain Fro- 
duoeri more. 

The oat crop is generally healthy, but euffers 
aeriously sometimes from the diseases of smut 
and tulip root (see articles on these subjects). 
The cost of growing the crop, apart from special 
manuring, on land rented at jCI per acre should 
not exceed lOa per acre (see art Labour 
ov THE FarxX The produce usually has a value 
of 2t. to St. pw bushel for grain suitable 
for feeding, and from 3t. to 4a for seed. The 
straw may be valued at 80a per ton. [a. p. w.] 
OAt8.->Pmr«sltlo Fung^.— 

Ear-smut. — The black ears so common in oat- 
fiel^ consist of remnants of trains and ears 
destroyed by Uie smut fungus {UstUago avenat). 
The masses of ripe spores form a sooty powder, 
and are cUspersed by wind or animals shaking 
the corn, or they are mixed with healthv grain 
during throwing. The smut fungus of oat is 
quite distinct from that of barley, hence one 
crop will not infect the other ; the details of the 
life-histoiy are, however, similar (see Barlbt 
— Parasitic Fukox). Like barley, the oat may 
be infected either in the seedling stage or during 
flowering. The more common form of oat smut 
is that which sheds its spores mainly before 
harvest ; there is also a covered smut the spores 
of which are not liberated till threshing. Pre- 
ve/itmn.— Hot-water treatment, copper-sulphate 
steeping, and formalin steeping are used as de- 
scxibed for barley smut It appears, however 
that the germinating power of oats is injured 
by steeping more than oarley, probably bemuse 
the loose chaffs do not protect the grain and 
also retain the steep-fluid till it has time to 
penetrate to the germ. On this account, ^pper- 
sulphate steep used for oats should contain only 
i to I lb. per gallon of copper sulphate, and 
many authors recommend watering the min 
afterwards with lime water made by slaking 
1 lb. lime and adding it to 10 gal. water. For- 
malin solution, 1 oz. to 1 gal. water, checks smut 
and does not injure the germination of good seed, 
but if the grain is poorly matured after a wet 
harvest, it is safer to use 1 ox. to 2 or 3 gal. 
water ; each bushel of seed requires about 1 gaL 
of solution to moisten it. The hot-water treat- 
ment is strongly recommended for oats because 
it kills the smut and scarcely injures the ger- 


mination, the water also wadies away many smut 
spores. 

Lbaf-btripb or Yxllow-lxaf.<— This is com- 
mon and frequentlv injurious to seedlings. The 
leaves of jonng plants droop and show yellow 
or brownish streaka The symptoms are thus 
somewhat similar to attacks oy wireworm or to 
*se£^g’ (see Ttlbnobus) ; there are, however, 
no basil swellings containing eelwonua If the 
leaves are seraph the long oval dark spores of 
Ii€t 0 ratoonuni ossaor will be found. This fungus 
is closely related to leaf-stripe of barley, ana is 
controlled ^ similar treatment (see Barlet — 
Parabitio Ahox). The disease is common on 
young plants; in one oold unfavourable season 
we have seen it over a large fleld accompanying 
a distinct check in growtm It is not, however, 
so frequent on older plants as barley leaf-stripa 
The promotion of a vimrous earljr growth is an 
effective means of chewing the disiMise. 

Rust. — ^This is not often seen on oats. Ac- 
cording to Eriksson and others, two rust fungi 
occur on oat: black rust (Pucctnia graminu 
var. avena) attacks Oats, Oat grass. Foxtail, and 
Cocksfoot grasa and resembles rust of wheat in 
that its second noet is barberry, but this variety 
does not infect wheat or barley; crown rust 
(Puooinia eoroni/era or P. oaroncUa) occurs on oats 
and some grasses, the cluster-cup sta^ occurs on 
buckthorn (see Wheat— Parabitio Fungi). 

Mildew (JEtynj^hs) causes white mouldy patches 
on many grasses and cereals ; in the case of oats 
it may weaken the plant, but rarely does serious 
damage. [w. o. s.] 

Oat^ Froduets of.— The oat plant fur- 
nishes in its grain and straw two products of 
very great economic value. The grain enjoys 
a unique reputation as food for both man and 
beast, whilst for feeding purposes on the farm 
the straw is unsurpassea amongst cereal straws. 

Oat Grain. — The min of the oat is charac- 
terized by its relatively high proportion of husk, 
this amounting on the average to about one- 
quarter of the total weight of the grain. This 
husk differs greatly in composition from the 
kernel fcaryopsis) of the grain, as is clearly illus- 
trated by the following analyses (Haselhoff and 
Machl The sample of oats investigated com- 
prisea 71*6 per cent of kernel, 4*8 per cent of 
inner husk (palea), and 23*6 per cent of outer 
husk (flowering glume). 



Whole Orsls. 

KemeL 

Inner Hosk. 

Outer Hnsk. 

Moistaie 

AJhaminoids 

OU 

Cnids flhra 

Ash 

St^MseuMydxatss, Ao. 

per cent 
12*27 

8*46 

4*95 

9*46 

2*41 

62*47 

percent 

11*63 

10*94 

6*68 

2*10 

1*97 

66*88 

percent 

9*43 

2*77 

0*46 

29*86 

6*48 

61*01 

percent 

9*71 

176 

0*38 

31*88 

4*34 

62*49 

100*00 

mao 

100*00 

100*00 


It will be noted that the albuminoids and 
oil are contained almost entirely in the kernel, 
whilst the husk contains the bulk of the crude 
ffhge, and diffhes indeed but litUe in composition 
▼CI1.IX. 


from cereal straw. The proportion of hnEk to 
kernel in a sample of oats must therefore be a 
lector of mwt importance in determining its 
value for feeding purposes (as well as for the 
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f n due dan of tmtmmJ), and most be giswi doe 
weight in comparing the merits of different 
eMaplea The differences in this respect be- 
tween Tirieties of cats are well illnstcated by 
tk§ following aTeimges given by Hendrick and 
Omiff with oats grown in the north and west of 
ficot&nd in the four years 1901-4:— 


Varlstr* 


Soots Birlio 
'Nowmarket 
Potato 
Hamilton 
Wavorley 
Banner 
Wide Awake 
Tartar King 
Storm King 


Nmnber 
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Analyses. 


11 

13 
7 

14 
14 

7 

10 

14 

10 

6 
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Avenee Fenentage 

01 Hn^ in 
Air-dried Grain. 


percent 

22*5 

28*1 

28*5 

23*9 

241 

24*8 

24*2 

24*8 

26*6 

28*2 

29*2 


fluctuations than that of any other csohmi 
cmal grain. The range of variation and mean 
composition found by Dietrich and K5ii% m 
625 samplea of oats ane given aa follows: — 



Benge of 
Varietion. 

Mean. 


per eent. 

per cent 

Bfoistnre ... ... ... 

6*2to20*8 

12*1 

Alhnminolds 

6*0,, 18*8 

107 

Oil 

21 „ 106 

56 

Crude Fibre 

4*6., 20*1 

106 

Aih 

1*3„ 8*6(?) 

8*8 

Soluble osrbohydrstei^ Ao.! 
(by difference) / 

48*7 .,64*6 

686 


It may be noted that whereas the varieties 
Sandy, Potato. Scots Birlie, Hamilton, are all 
characterized by relatively low proportions of 
husk (t.s. are thin -husked), there is much more 
variation amongst the more recently introduced 
varieties, some being very thin in the husk, 
whilst others are deciaedly thick-husked. More 
4^etailed information on this subject may be 
^ V ^ Gained from the bulletins of the West of Scot- 
)l\ Agricultural College. 

Andm^^ 'composition of the oat is subject to greater 

^evei 



The ‘mean’ composition given is probably 
slightly below the average of Britisn- grown 
oats in albuminoids and oil, these being com- 
monly found present to the extent of about 
12 per cent ana 6 per cent respectively. There 
is also some reason to believe that the general 
quality of the grain is rather higher in the nor- 
toern than in we southern half of the country. 

Information of great interest and value as to 
the differences in competition, more particularly 
with regard to albuminoids and oil, between 
different varieties of oats has been obtained by 
Hendrick and Greig in connection with the four 
years’ experiments previously mentioned. His 
results are summarized in the following tabl^ in 
which the percentages of albuminoids and oil in 
the dry kemelsare given, the influence of the vary- 
ing proportion of busk being thereby eliminatt^ 


Number of { 
Analytee. 


Jf9W VoTietin-- 

Wide Awake ... 
Banner ... 

Siberian 
Gridflnder 
Newmarket ... 
Tartar King ... 
Storm King 

I Avww of 



1 on. 

Albuminoid!. 

Varietion. 

Average. 

Variation. 

Average. 

percent. 

percent 

percent 

percent 

7*50 to 10*22 

9*22 

12*81 to 16*81 

15*16 

8*23 10*78 

8*99 

14*59 .. 20*88 

16*38 

7*68 „ 968 

861 

1682 „ 15*84 

14*80 

761 „ 9*69 

8*45 

1621 „ 17*31 

16rl2 

... 

8*87 


15*28 

6*19,, 966 

7*48 

1269 „ 15*97 

18*47 

5 *13 8 *44 

6*99 

1690 16*72 

14*22 

668 „ 761 

6*96 

1261 ., 16*81 

14*77 

662 „ r29 

6*84 

1628 „ 1666 

18*95 

6*26 „ 7*77 

6*88 

1161 „ 16*40 

18*86 

679 „ 8*28 

668 

18*28 „ 1622 

15*04 

4*60 „ 7*95 

6*60 

12*28 „ 16*81 

14 38 

5*62,, 6*92 

6*27 

18*62 15*98 

14*80 

501,. 7*62 

568 

15*43 „ 17*50 

16*49 

... 

6*78 

... 

14*55 


«he Potato and the any of W.* 

lilljir.pM.acy . 

farther by tbs ohanclsr of tbs seswm. 


drick found that tbe percentage of oil was 
higher and of albuminoids lower in the dull 
cool seasons than in the fine dry seasons. 

Tbe oat is apparently about equally diges- 
tible for cattle, sheep, and horses, and, ap^ 
from the somewhat low proportion of the total 
organic matter that is digested owing to tbe 
abundance of busk, it compares fovoorably in 
digestibility with other grsins. Gay (1896) 
found that in tbe ease of cattle and she^ the 
iBgeetibility of iho min was in no way alfectad 
by oitMbii^ or gidnoieg^ Irat that in tbe om «f 
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it WM ammaUy tncmstd, mpedaXLj 

friiMliiiff. The ooncimion OAimot, lumemt* 
be mwn fiom tibeee obeenratione that it will 
be adTantageom to feed oate to honee in the 
crnahed or oondition rather than whole, 

ainoe digeaubility k but one of ae^eral factora 
that neM to be token into oonaideration* 

Apart ftrom the relatively hiffh pro{»rtion 
of crude fibre, the outatonmn|^ feature in the 
composition of oat grain is its richness in highly 
digestible oil as compared with wheat, barley, 
aiM rve, and to this is partly due its special 
suitability for animals on whose energies large 
demands are made, such as the working horse 
or racehorse. 

The albuminoids and carbohydrates of oats 
appear to be, in the main, identical with those 
or wheat and barley, the most abundant albu- 
minoid being glutenin, whilst starch forms the 
bulk of the carbohydrate matter. 

The oat grain is the most highly valued of 
all cereal grains for all feeding purposes on the 
farm. This is due not only to its easy digesti- 
bility, high oil content, and agreeable taste, 
but also to the specific beneficial efiects which 
oats apparently produce over and above their 
mere nutritive wue, upon the progress and 
general wellbeing of the animala What these 
specific efiects may be due to, can as yet only 
be surmised. A view widely held ascribes the 
specific action of the oat, partly to the presence 
of an alkaloid-like substance (avenin) which, 
according to its discoverer (Sanson, 1883), exer- 
cises a stimulating efiect u^n the nervous as- 
tern associated with the digestive organa This 
view still rests solely upon the authority of San- 
son, no other investigator having succeeded as 
yet in confirming the presence of avenin in the 
oat The gmn certainly does contain ^Fournet) 
small quantities of a glucoside (conifenn) which 
during digestion gives rise to a vanilla-like sub- 
stance (vanillinX whilst (Schulze) the alkaloid 
' ' I the stimulating properties 

is also present in 
substances pro- 
bably exercise a beneficial * spicing’ influence 
upon the utilization of the grain by the animal. 
Firobably of far greater influence is the mechan- 
ical stimulation of the walls of the alimentary 
canal by the husks, whereby an abundant flow 
of the digestive juices is ensured. Moreover, 
with its higher content of crude fibre the oat 
approximates in character to the natural food 
or herbivorous animals more nearly than do 
the other cereal grains. 

As grain food for hones the oat is unsur- 
passed ; indeed where heavy demands are made 
upon the animals it can hardly be dispensed 
with. Horses utilize oats equally well at all 
ws and all kinds of work. In feeding oa^ care 
should be taken to ensure thorough mastication 
either by crushing the grain or by suitable ad- 
mixture of chaff or other coarse fodder. The 
most gener^ practice in horse-feeding is to mix 
the oats adth hay, straw chop, and chaff, the 
nurture being moistened with water to facilitate 
its eonsumption and prevent the chop or chaff 
being blown away or poshed aside. Tluuough 
iasafindion of the food are 


therel^ aecured. There dumld be no neceaelty 
to cmw the giw before feeding, except in the 
oaae of horeee inoapable of pemot mastioatioa 
ow^ to deficiency or defecta of teeth. There 
ia indeed a widespread belief that the qpirit 
and endurance of the horse are less easily maiiip 
toined and the heating effeote are greater when 
the grain is supplied m the otusIm form than 
when fed whole. It is also a oommon belief that 
crushed oats deteriorate rapidly during storagei 

Newly harvested oats must be fed with oau* 
tion, especially if eomewhat danm, since diges- 
tive troubles have often been round to arise 
therefrom. The trouble is probably laigelj 
attributable to the activity of fermentative 
ormmisms on the surface of the fresh grain, 
and may be guarded against to some extent 
by mixing a small proportion of salt with the 
groin ana allowing to stand for a few daya 
To be perfectly safe, however, the oats beforo 
being fed should be stored under good condi- 
tions for two or three montha 

Mouldy and musty-smelling oats are much 
more dangerous to use, and if md\y afieoted can 
onlv be rendered safe by steaming or boiling 
with water. If only slightly musty they can be 
improved by storing in dry well -ventilated 
rooms and turning over freouently. Oats that 
have heated in storage may be safely used, pro- 
vided that they are not in other ways objeo- 
tionable. 

The high value of oats for horse-feeding and 
for milling purposes greatly restricts thev use 
for other classes of stock, although they usually 
give excellent results when available. Cashed 
or ground oats are specially favoured for the 
feeding of calves ana other growing animalia 
and are also highly esteemed for fattening ana 
milk production. When fed to fattening ani- 
mals they are said to conduce to excellent 
* grain ’ and flavour in the meat. For milch 
cows the oat is not surpassed by any other 
grain in its influence upon the quantity and 
quality of milk secreteo, and on the general 
wellbeing of the oowa It has indaoa been 
claimed (Hagemann) that the inclusion of oats 
in the ration of the milch cow leads to better 
utilization of the remaining ingredienU. If 
given too freely, however, the nutter fat acquires 
an undesirably soft character, and for this rteson 
it is advisable, where the milk is to be used U}r 
butter, that along with the oats some food with 
a hardening tenaency upon the fat (e.g. oottoii- 
seed, peas, roots, potatoes) should be f^ Okie, 
in the form of mws, are excellent food for pigs, 
being little inferior to barley. They are sSso 
favoured by many as gram food for poultiy. 

The proportions of fertilizing ingrements in 
the oat grain are much the tame as in other 
cereals, amounting on the average to about 17 
per cent of nitrogen, 0*7 per cent of phoephoric 
acid, 0*5per cent of potash, and 07 per cent of 
limei Using the methods and unit values sug- 
gested by Hall and Voelcker for calculating com- 
pensation allowances for the manurial vidoe of 
foods consumed, these amounts correspond to 
a manorial value of about 14a lor each ton ol 
oats consumed during the last year of a tenan^* 

Oax MnuLJQig OnraxA— 'In to toe 
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large qnantitiei of oat grain that are fed directlj 
to f took, a rery oonaiderahie amount is subjected 
to milling processes for the manufacture of the 
various oat foods (groats, oatmeal, oat dour, 
Quaker oats^ &c.) that are so widelj and largely 
used as human food, notably in North Britam. 

The milling process is, in the main, similar to 
that employed for wheat (see Flour), except 
that there must be a preliminary treatment of 
the cleaned and dried grain to remove the closely 
adherent busk. After removal of the husks (oat 
ehudes) the kernels are ffradually milled down to 
the required degree of fineness, a certain amount 
of ^oflnl’ (oat dust, side) being obtained from the 
sieves and purifiers at each stage. These ofiys 
should consist mainly of the outer seedcoat of 
the oat kernels and the layers immediately below 
it mixed with a certain amount of meal particles 
of various grades. Such ofikls are rightly de- 
scribed as "oat bran’ and *oat feeding meal’, 
and should be practically free from husk. The 
only too prevalent practice of grinding up the 
husks and mixing them into the bran cannot 


be too strongly deprecated, since not only Is the 
nutritive vame of the oat bran thereby smously 
lowered, but the presence of husk may be an 
actual source of danger, especially in meals that 
are fed to pigs. Other adulteration of oat ofiUs 
is also oocasmnally met with, such materials as 
ground straw, coffee-bean husks, sawdust, and 
gjrpsum having been identified in recent years 
ui meals offeM as oat products. For these 
reasons there is gMt uncertainty as to the real 
value of any paiticular *oat feeding meal* un- 
less its oompontion and character have been de- 
termined. ^e proportion of * offal’ obtained 
varies greatly with the character of the oats 
milled, out, as a rule, oats grown in the north 
of Scotland yield about 60 to 65 per cent of oat- 
meal and 80 to 26 per cent of ’ onals *, the husks 
forminjg roughly three-quarters of the latter. 
These nj^res inmcate a lose of weight (moisture) 
of about 16 per cent in the drying of the grain. 
The following data are given by Kellner for 
the composition of various oat products met 
with on the German market: — 
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Dioistibli. 

Moil- 

tore. 

Crude 

Protein 

(Albu- 

minoldi). 

00. 

Soluble 

Carbo- 

hydrate!, 

Ao. 

Crude 

Fibre. 

Aih. 

Grade 
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Pure 

Protein. 

on. 

Soluble 

Carbo- 

hydrate!, 

Ac. 
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Fibre. 
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p. cent 

p cent 

p. cent 

p.oent 

p.oent 

p. cent 

|k cent 

p.oent. 

p. cent. 

p.cent 

lb. 

Oat huiki 

aF|iV 

1-9 

0-6 

45*8 

32*4 

6*6 


... 

0*2 

16*6 


18*3 

Oat bran 

KEjl 

7-6 

27 

63*8 

216 

67 

8*8 

8*4 

1*6 

87*6 


46*8 

Oat feeding meal 1 
(ooane) 1 


117 

47 

62*4 

156 

6*2 

8*8 

76 

8*8 

88*8 

7*5 

666 

Oat feediikg meal \ 
(fine) ... J 

10*0 

16*2 

6-6 

54*6 

7*6 

6*2 

126 

116 

6*4 

426 

87 

646 


Oat Husks in themselves have little feeding 
value. They can best be used as a partial sub- 
stitute for coarse fodder in feediim horses and 
cattle. At present they are chieny ground to 
meal (oat-husk meal) and exported. 

The other offals are excellent foods for horses, 
cattle, and, if fi'oe from husk, for pigs. Oat dust 
(or oat bran) is specially valued for poultry and 

^ Natural, owing to its relatively high oost^ 
is not much used for stock except in special 
cases such as the rearing of calves, where it has 
been used with considerable success as a supple- 
ment to separated milk. It is more widely used 
for human consumption in Scotland than in 
England, being appmntly better suited for the 
colder northern cumate. In warm climates it 
appears to have a heating tendency on the blood, 

g ving rise to eruptions on the »in. Perhaps 
r this reason alM it is better suited for out- 
door workers than for those engaged in seden- 
tary oooupations. The composition of Scotch 
oatmeal is somewhat as follows 


Moisture 

OU 

Albuminoids 

Crude fibre 

Ash 

Soluble osrbbhydiates, 


psroent 

10 

8 

15 

M 8 

4 

ko. (by differsnee) 60 


It is thus notably rich in albuminoida and oil 


Oat Straw is commonly regarded as the most 
valuable of cereal straws for feeding purposes. 
This is partly due to its relatively soft char- 
acter, the labour necessary for mastication being 
thereby reduced, and also partly to the fact that 
the oat crop is commonly cut before it has 
reached the stage of maturity at which the other 
cereal crops are harvested, so that the removal 
of easily digestible nutrients from the stems 
into the grain will be less complete. Moreover, 
when harvested in good condition, it is better 
reliriied by stock tl^ either wheat or barley 
straw. It is indeed only as litter that it is in 
any cense inferior to the other straws. Like 
all other fodders its composition and digesti- 
bility are subject to great variation, but in 
general are much as follows: — 
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Hendrick found but little difference in oompoM- 
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tkm iMiwMii the etrewi of different Tarietiee. 
If, me many practical men maintain, the atraw 
of the newer varietiee is inferior in feeding 
value to that of the well-known old varieti^ 
this arises probably less from differences in 
chmnical composition than from differences in 
the mechanical character of the straw. 

The osA, as in the case of other cereal straws, 
is rich in silica and potash, the latter commonly 
amounting to 1^ per cent of the whole straw, 
whilst the proportions of phosphoric acid and 
lime are usually about 0*2 per cent and 0*4 
per cent respectively. These proportions along 
with the 0*6 per cent of nitrogen lead to a com- 
pensation value for manurial residues from the 
consumption of 1 ton of such straw during the 
closing year of tenancy, amounting to about lOs. 

Oat straw is an excellent fodder for cattle and 
sheep, and, when not too soft, for horses. It 
is commonly regarded as superior to wheat and 
barley straws, and quite ^ual to poor hay. 
When fed to milch cattle it has been said m 
some cases to have imparted a bitter taste to 
the milk ; but this has probably been due to 
some contamination or defect in the condition 
of the straw used. It is also said to impart a 
tallow-like character to the butter fat — an effect, 
however, which is common to all kinds of straw 
when fed too liberally. The value of the straw 
depends largely upon its condition. If mouldy 
or badly infected with fungoid disease it must 
be chaired and steamed before it can be fed 
with safety. 

Oat Chaff is the most nutritious of cereal 
chaffs, being fully equal to good oat straw. 
Like all cereal chaffs it is ricn in crude fibre 
^ to 30 per cent) and ash (9 to 11 per cent). 
Ihe latter is composed almost entirely of silica. 

Oat Hat is the product obtained by cutting 
the oat crop before the grain commences to ripen, 
and curing by exposure to the sun as in ordi- 
nary haymaking. This practice is largely fol- 
lowed in America and in South Africa, where 
the oat is largely grown as forage, partly to be 
eaten but mainly to be made into oat 

hay. The composition of South African oat hay 
is given by Ingle as follows 

per cent 


Moietiire 8*1 

Allramin<4de (crude protein) 4*9 

Oil (ether exbrsct) 8*9 

Onide fibre 31*6 

Ash 4*8 

Soluble Gsibohydimt^ &o Ji7;2 


IWO 

It is an excellent fodder, and in some parts of 
South Africa is the sti^e food of horses, mules, 
Ac. A ni m als fed exclusively on oat hay are, 
however, o^n found to suffer froita bone trouble 
(osteoporosisX this being doe, according to Ingle, 
to Uie excessive amount of phosphoric acid rela- 
tively to the lime present in the oat hay. 

- . „ ^ [c-tt] 

OMSp •aKMtlM OC — The oat crop occu- 
pies a poaitum of growing importance among 
the euHivmted cereals oftoe world,— an area 
cl 128,000,000 ac., with a growth of wellnigh 
401X000^000 ^r., has been asSgnad to this gram 
mkme, Bossminher European and Asiatic pro- 


vinces accounts lor 44,001X000 so.-— more than a 
third part— of this surfho^ and for an average 
production of something like 98,000,000 qjr., 
whereof leas than a tenth seems to enter the 
export trade. Second in area come the United 
States, where a production, even in a year of 
poor yield equalung the Russian total, is ob- 
tained from 82,000,000 ac. under cata In the 
past twenty years the States have added 36 per 
cent to their oat fields — a notable substitution 
of oat crops for a place in rotation farming, 
which is taking the place of continuous wheat 
growing, being one of the features of the time. 
]h*obab7y the German oat cn^ with a record 
ield of 65,000,000 qr. in 1907, takes the next 
ighest place; France follows with an average 
outturn of 33,000,000 qr., and Canada already 
contributes 31,000,000, with still larger future 
prospecta 

The British crop of 22,000,000 qr. in average 
years comes considerably short of these totals ; 
Its local importance is recognized when the excess 
of this total over that of ml other cereals is ob- 
served. Grown on an area of only 4,169,000 ac.. 
the suitability of this cereal to our ^rioultural 
conditions here is displayed by its high yield of 
more than 42 bus. per acre harvest^. Even 
more than this has b^n grown on occasion. The 
maximum yield of the past sixteen years reached 
44*6 in 1902. while the minimum yield was that 
of 1896 with 38 bua Wide, however, is the 
range of area and of yield between the different 
sections of our country, as the following table 
of the crop in 1908 clearly indicates:— 


mvifioD. 

Acreage. 

Produce. 

Yield 
per Aora 


aoree. 

quarters. 

bushels 

England 

1,969,000 

9,994,000 

40*8 

WUes 

202,000 

864,000 

34*8 

Sootland 

948,000 

4,696,000 

38*8 

Orest Britain ... 

3,109,000 

16,463,000 

39*8 

Ireland . 

1,060,000 

6,548,000 

49*4 

United Kingdom 

4,169,000 

22,001,000 

42*8 


The relatively larger yield credited to the Irish 
oat crops is strikingly apparent, assuming that 
the official conversion of the weight into measure 
is correct. Although the excess has not usually 
been so prominent as in the year just quoted, 
the feature indeed is noted annually in these 
returns, and a ten-year average gives the Irish 
yield of oats as 46* bua as compared with the 
British figure of 391 bua Any examination of 
the yield of particular districts in Gh^t Britain 
shows, however, even wider differencea The 
oat crop of the county of Cambridge— 61 bua 
per ac. on a decennial average— ^ceeds even the 
Irish figure, and that of t£e Eastern Division 
of England is identical with it, while the lowest 
county averages are found in the Welsh coun- 
ties of Brecon and Carmarthen, where less than 
28 bua is recorded. Except in the Shetland 
Islands no Scottish county falls to this level, 
while decennial means of 4^ 4(X *0^ 44 bua per 
acre are reached in Ayrahireu Forfar, and East 
Lothian. 

Tkking the United Kingdom as a whole, the 
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Oat Wainscot Moth— October 


am nadir ooti hoa iihifaitid no moli doelini m 
iaoboirved in either whaot or barley. The total 
•ndaoa thoa occupied for 1906 ia within a trifle 
tiM same aa that tor I860, and if in the interval 
a total of over 4,500,000 waa reached in 1894-5, 
the average level haa been maintained round the 
figure of 4,200,000 ac. In England, taken aepa- 
rately, the crop haa indeed been aomewhat ex- 
tends, while the Irish oat area haa diminiabed. 

The avera^ price of oata, according to the 
English oificuJ values, has not shrunk during 
the past decade, although since 1891 an annual 
price of 20i. per quarter haa only once been re- 
eocded. The remarkably low values of 14t. 6d. 
and 14i. 9cf. per quarter which were returned 
in 1895-6 have never again been repeated, and 
the 17a lOd. of the English average for 1908 
is just over the mean of the last five years. 
A very large proportion of the oat crop never 
enters the ma^et, and the local range of price 
for that sold varies widely. It may be noted 
the separate returns for the corn market of 
Edinburgh have never shown less than 20s. per 
quarter during this centui^ and averaged 2 la 
in 1908. [p.o.c.] 

Oilt WAlnsoot Mothf a moth commonly 
occurring in fenny districts, whose larvae feed on 
the leaves of oats and reed^ See Hsliothis 

OBSOLXTA. 

CtotolMr, OalmdAr of Parm Opo- 
raAlons for.~> 

1. Southern Britain 

Arable Farm. — This month is one of the 
busiest seasons of the year. Clover and bean 
stubbles that have been ploughed up last month 
are now ready for wheat sowing. Autumn cul- 
tivations are pushed forv'ard and completed. 
Stubble ploughing for winter beans, oats, and 
barley process, and the land, if clean enough, 
can have the farmyard manure applied to it 
directly without previous autumn cultivationa 
The next break of winter tares in succession 
is sown. Late potatoes are lifted and pitted; 
the lifting of roots can be started at the end of 
the month. The cabbages on the seedbeds sown 


applied to maslau( 
and ditches should be atten&d ta 
Stock. — It is dan|[erous to feed new chaff, 
eat straw, and oats in quantity to horses till 
they have become mellowed a little. Many 
young horses are first broken in at this season, 
and wen allowed to run at grass in the winter. 
These should not be pampered up in wana 
■tables when they are nortiy to be turned out 
Young store cattle should be brought in to 
more sheltered fields or to yards at night at the 
end of this month. Yearlings however may be 
left out a little longer, i&tening adtle are 
stall-fed, and there may still be some oabbaaes 
and ludil-rabi availabls Ht them and also lor 
the dairy oows. Turnips sown in May may 
alas be hd. Djdry sews are kspi in the hooss 
at nights, but still get out to tbs sastiiros throui^ 
ids diy» CShsssemaking is piastisaUy fiiiifflitni 
lor the year, and the winter prioe for whole 
mflk (dmets nona MIhhadInias Bry oows 


can still be left out in the pMturs^ but son 
better to be brought in when near odving. 

Dorset ewes now commence kmbing^ and 
these lambs are to be fattened for the Chnstmaa 
markets. Gross- and half-bred sheep are now 
put to the ram. 

On many farms the sheep are taken off the 
stubbles and folded on to roots, or put on the 
meadowa Those set aeide for ^ttening get an 
allowance of hay, roote, and cake Dipping can 
be done in the early part of the month. 

Fattening pigs can get the small potatoes from 
the fields mong with their other food Sows 
should be tim^ not to have litters later than 
the beginning of this month. 

In tne poultry yard, eggs are scarce now, and 
pullets are the most rdiable layers, as older 
oirds have not yet got over their moulting. It 
is important to clear off all surplus stock now. 
In hunting districts one should see that all are 
housed at night, on account of the foxes, which 
are especially biul at the commencement of the 
hunti^ season. [p. M*a] 

2. Northern Britain 

The most pressing work of the month is the 
finishing of any remaining harvest No oppor- 
tunity (Would be lost to bring it to an en^ as 
owing to the advance of the season the days 

S uicluy become shorter, and the periods of sun- 
line so brief that dr 3 ring becomes daily more 
difficult. In weather unsuitable for stacking, 
thatching should be kept well forward, so as 
to effectually protect what has already been 
secured 

Where potatoes are growi^ the main work of 
the month will be the raising and storing of 
this crop. With the second early varieties this 
work may begin any time after the beginning 
of the month, and the main crop vaneties a 
little later on. Before the work begins, it should 
be eeen that a full supply of bi^eto is pro- 
vided, that drills are dug at suitable inteivuls 
where it is desired a begmning should be mad% 
and that sufficient is dug off the ends of the 
drille to allow the horeee to get out and tom 
with convenience. 

Potatoee, after being dug, should not be al- 
lowed to get rain. If rain comes on, digging 
should at once stop, and if the potatoes iwoula 
be caught in a shower, on no account should 
they be taken direct to the pit. All carts with 
wet potatoee should be set aside in a shed and 
allowed to stand there till thoroughly dry. 
Make the pits narrow. In districts they 
can be made of greater capacity than in these 
of greater rainfJl, but it is always good policy 
to make them email for the distri^ ae the extra 
ooet expended in oovering will be tiuc mono than 
-mdmdrmnng. 

This is one of the beet eaasons for ( 
dung to grassland or to land from wh 
crop has been tekan. If i^ieatissowsL iti 
Jam in readasss, and be got in wlMBssir upper 
fruity ooeana Stubble pbmghSuy ^sy assr bn 
led tOk Cows in t^'wilf now luquiu 
feeding, sad for tins sui 
M Urn bsfri foods aralsbia. 
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di> ojgood on tlie pMtar* ator ihii, sad dioold 
be boueed and pat on winter fare. Shera and 
bunbe oeoally ha^e plenty of food, but if it ie 
deeired to burry them on, ttoy diould be liber- 
ally eupplied with cake, ll^ere not already 
done, mpping should be attended to during 
dr^ wea&er. [^<8.] 

Ootob^r, OalwncUur of Qardofi 
Oporo tl o n o for.~ 

1. SOUTHXRV BrITAIK 

The harvesting of fruit, the transplanting of 
trees and shruM of all kinds, the making of 
strawberry and raspberry beds, and the lifting 
and housing of tender plants for the winter afl 
reouire to m done this month. Dahlias, cannas, 
fuchsUs, pelargoniums, bouvardias, solanums, 
and salvias should be tsken up before the end of 
the month, and placed out of the reach of frost 
Roses and other shrubs to be used for forcing 
should be lifted and planted in pots or tubs for 
convenience, and fruit trees against walls will 
require to he overhauled for nailing. As fruit 
is gathered and placed in the fruit -room it 
should be kept dry and well ventilated, and 
care should be taken not to bruise it, or handle 
it more than is necessary. Cutting of goose- 
berries and currants should be set in the open 
border. Vineries in which grapes still hang 
require to be kept as cool as possiole, admitting 
an abundance of air on all dry daya Whei'e 
the fruit has been gathered the house should 
he thrown wide open, and as soon as the leaves 
have fallen the canes should be washed with a 
solution of soft soap and paraffin, the walls 
whitened, and the glass cleaned. Similar treat- 
ment should be given to peaches grown under 
glass. Where frames or nandlights are avail- 
able they should be used for the production of 
vej^tables in winter and spring, and during 
this month sowings should be mime of lettuces, 
cabbages, endives, and radishes. 

In the kitchen garden beet, carrots, and pota- 
toes should be taken up and stored ; cabbaffe for 
qnring should be transplanted ; tomatoes should 
be gathered and hung in a warm place to ripen; 
the final earthing-up of celeiy should be seen 
to; and cauliflowers that will require protection 
may be pricked out in positions where they can 
be covered with frames or handlights. All 
fidlen leaves, potato haulms, &a, should be 
collected and burnt. 

Borders containing shrubs require to be over- 
hauled and put in trim for the winter, preferably 
after the mves have fallen. All vacant land 
should be dug and left rough for the winter, 
adding manure when the crops are pot in. 
Where spring bedding is done with such plants 
as wallflow^ polyanthuses, violas, doronicums, 
sweet williams, pyrethmn^ and anemones^ 
tibe bads shonla be prepared and filled before 
tim end of the mon^ so that the plants may 
become established in the sml berore winter 
eels ha Lawns may now be overhauled, and 
either patdmd or ralaid with fresh turf. Go 
evsr the garden early Haa monlh and decide 
what Pangea in the wmt of transplanting and 
cl bidding ara laqaiiad, ae ^if^isweik aa^ 
ha done during dm maten. [w.w;} 


S. KoRTHBRir BniTAnr 

Sharp autumn froets, which are not infre- 
quently followed by heavy rains, may now be 
expect!^ Lift and store the various root 
crops as circumstances warrant Perhi^ the 
most tender of all the root crops is bekroot, 
which should be lifted before it is affected hy 
hard frost In lifting the roots exercise gMt 
care to prevent injury by breaking or bruising, 
and do not dress off tne leaves in the same way 
as is done with carrots or turnips, but leave 
about S in. of the leaf -stalk on, remembering 
that if the roots are *bled’ they are, when 
cooked, pale-coloured and harsh to taste. All 
carrots, excepting the very latest, should also 
be lifted ana stored in pita or in sand, in a 
cool house for convenience. Parsnips should be 
left out as long as practicable, as they more 
readily depreciate in quality when liftira and 
storea In the orthodox way than any of the 
others. Late potatoes must also be Mted when 
weather conditions are favourable. 

Examine all the breaks of winter crops and 
remove decaying leaves. If the crop of late 
cauliflowers are * heading’ more quickly than 
they can be used, pull up the plants as the heads 
open out and become exposed, and plant them 
in a bed of dfinip sand or soil under cover of 
a cold frame or sned. They will keep in good 
condition for several weeks at this season if 
carefully handled. 

Where difficulty is experienced in keeping 
parsley over the winter in the open ground 
provision should be made to maintain a supply 
of this almost indispensable article by preparing 
a suitable frame and planting therein such quan- 
tity as may be considered necessary. I^lect 
and carefully lift good strong plants and do not 
overcrowd them, making the soil as firm as 
possible when planting. Qive air as freely as 
weather conditions warrant. If a frame is not 
available, plant at the foot of a wall or where 
some protection can be given. 

If not done at the end of last month, the 
propagation of calceolarias, pentstemons, antir- 
rhinums. violas, and such plants which can be 
wintered in cold frames, ought to be done as 
early as possible. Some discimination ia neoea- 
aary in very moist diatricta in the treatment of 
cuttings inierted late in the seaeon. Should the 
soil be in a proper condition as to moisture, and 
the cuttings not permitted to fli^ before plant- 
ing, the cuttings will root quicker and keep 
better over the winter if they do nof receive 
the orUiodox watering in; a alight dewing 
overhead will suffice. &eep the framee eloeed 
for ten or twelve dim after which admit air 
carefully and gradual^; and riiould the weather 
keep mud and open, the WMhee should be kept 
off entirely This practioe must be moai- 

fied to suit the various ritoatioiia, and ia not 
apiffiicable to diy or windy places where the 
friHDee must be kept doeer nig^ and day to 
pneerve the prope r degree of moiatore in the 
atmosphere and soil, vnthout which the ent- 
tbige would not strflke rooL Seedlings of hardy 
plants not snfficHntly sferong to wmstand m 
rigons of winter in em Shengesble nltieafe 
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ought to be pricked out in frames. Use fredi 
m mixed wiA leaf mould and sand, without 
an j manure, and made moderately firm. Treated 
■Sinllii.r to cuttings, good plants will be produced 
for spring planting. [J. wh.] 

QosfpuOf a genus of beetles belonging to 
the ftoily Staphylinidm. There are ten Bntish 
•pedes, which are found under stones, clods of 
earth, at roots of trees, in vegetable refuse, and 
in dry dung. They have very short wing cases, 
but ample wings, and the long body is capable 
of movement upwards over the back. They are 
mostly nocturnal and carnivorous in their larval 
and adult stages. To some extent they are 
beneficial, but they often attack and devour 
earthworms. One of the best known is the 
Cocktail or Devil’s Coach Horse (Ooypw 
a black species about 1 in. in length. This 
ferocious-looking beetle, when disturbed in day- 
time, opens wi(m its jaws, which are large, and 
turns its tail up over its back in a menacing 
attitude, and at the same time it extrudes from 
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ly Standing; 2, with wings spread; 8. the head magnified, 
showing the formidable Jaws open. 

the end of its tail two white vesicles, which 
appear to be connected with some fiuid of a dis- 
agreeable odour. 

The larva of this beetle is typical of the others; 
it is very rapacious, with heM broader than the 
thorax, with large and powerful jaws, the ab- 
domen long and narrowing to the apex, which 
is furnished with an anal appendage i^ut twice 
as long as the last segment, and two spine-like 
bodies (cerci); this larva is pale-yellowish, with 
blackish head and dark areas over the body. 
The larvae hibernate, and in spring they make 
a cell in the soil, in which they become pupae. 

The pupa is shiny-yellow, and has a crown of 
hairs on tne front of the thorax. [r. v. ^ 

Snanth# (Water Dropwort, nat. ord. XJm- 
belliferae). — This genus contains about twenty 
species, seven of ^ich are natives of Britain. 

6B7. croeatay or Hemlock Water Dropwort, is 
found in ditches and marshes. It baa thick 
fieshy roots which are very poisonous both to 
human beings and cattle. 

(EnanthB psiuloia (common Water DnmwortX 
a pretty plant, with hollow stems and leaiMtalks, 
found in manges and bogs. 

(S, pinwiridloidet (Callus-fruited Water Drop- 
wort or Meadow Pi^ey) is found in meadows, 
banks, and waste plsosa 0. 


(CB. iOaffSpUa), Sulpliiir^wort, is loud inditdies 
and moist places. 

Dropwort Joocurs in fresh and saltwater mandiea 

(E. Fhdlandnum (the Horsebane) has the lower 
or submeiged leaves finely divid^ and is found 
in ditches and ponds. (B. Jiwnaiilii is the ^ver 
Dropwort; has fioating stems and finely divkled 
leaves. [a. s.1 

OEnoth^imi a large genus of plants of the 
nat ord. Onagrac^ widely distributed in Korth 
and South America, a few of which have be- 
come naturalized in this country. Many of 
them have large showy flowers, which usually 
open in the evening, whence the popular name 
ot Evening Primrose by which the garden sorts 
are known. Some are perennials and some are 
annuals, and all appear to be easily cultivated. 
The best of these grown in mrdens have been 
introduced from the United States, such as (E, 
LamarckiarMf a form of (E, himnUy which grows 
6 ft high and is particularly beautiful in gar- 
dens by the se^ its flowers being from 4 in. to 
6 in. across, primrose-yellow, anAvery fragrant 
Once established in a garden it seeds and comes 
up freely. (E. frtUicosa is a perennial of shrubby 
habit about 3 ft high, with large yellow flowers. 
OS. glatwa and its variety Fraaen are excellent 
for the rock garden. Otner good sorts are the 
following: Annuals — aoauluy bittorte^ Drum- 
mondi^ and triloba \ perennials — macrocarpoy 
marginaia (flowers white), apedoaoy and 
YoungeL They are all easily propagated by 
seeds or division. (E, biennuy Known as the 
Tree Primrose in Virginia, is cultivated in 
Germany for its long fusiform roots, which are 
eaten as a vegetable. The seeds being sown 
broadcast in April on well-dug ground, and 
either thinned or transplanted to 1 ft apart 
In the autumn they are dug up, the leaves 
trimmed off, and the roots stored in a cellar. 
They are eaten boiled, and served up with white 
sauce as for salsify. They are also used for 
flavouring soups, are easy of digestion, and said 
to be very nourishing. [w. w.l 

CKatruSi or CEstninii is the period at which 
the female animal receives the male. With some 
species it occurs only once in a single sexual or 
breeding season ( 0 .g. the bitch); with others it 
may recur at relatively short intervals in one sea- 
son, but any oestrus may be succeeded by pi'eg- 
nancy if coition, followed by conception, to^ 
place, in which case oestrus cannot usually occur 
again until the next breeding season («.g. the 
mare, cow, and dieep). The former class of ani- 
mals are described by Heape as monoestrous, 
the latter are called polyoestrous, and the entire 
cycle of changes in each case is known as the 
oestrous cycle. In a typical monoestrous animal 
such as the bitch, the entire oestrous cycle is 
divided into four periods as follows: — 

1. Afueairumy when the generative organs are 
in a state of rest, the uterus or wonA being 
relatively thin -walled and anaemic, and the 
ovaries or eisential female oxgans in a condition 
of comparative inactivity, since they contain no 
ripe ova or eggs, and show no signs of ova having 
hien recent^ discharged. In the case of the 
bitdi theanoBstmm (in theabsence of pregnancy) 
usually lasts for about five months. 
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S. frotminm, or period when the «Dimal ie 
*oolllillgollheet^ At this time the uterine well 


underi^a. ^ 

ii^creeied in thiekneoe and conneeted with bl 
Ihia prooeee li followed by a breaking down of 
•ome of the bloodvessels The bl(m passes 
out into the vagina and so to the exterior, 
where bleeding may be observed at the genera- 
tive opening. Thus the prooestrum is divisible 
into two st^es, the first being characterized by 
uterine growth and congestion, and the second 
by destruction and bleeding. Meanwhile the ova 
are ripening, the Qraafian follicles or vesicles 
which contmn them beginning to protrude 
preciably from the surmce of the ovaries. The 
entire procestrum in the bitch lasts aliout ten or 
twelve days 

8. or the period of sexual desirs To 

this period coition is usually restricted. With 
its commencement external bleeding from the 
vagina stops, or at any rate is greatlv reduced. 
A bitch will seldom receive the dog while bleed- 
ing is going on. The uterus begins to recuperate, 
new bloodvessels being formed. During oestrus 
also the Graafian follicles within the ovary be- 
come mature and the ripe ova are discharged. 
In the bitch the period lasts for about a we^. 

4. Metceitrum is the perionl which succeeds 
oestrus if conception has not occurred. In the 
bitch it probably lasts about a week, and during 
this time the generative organs become restored 
once more to that condition of quiescence which 
characterizes the anoestrous period. 

If, on the other hand, conception occurs as a 
consequence of coition during oestrus, this period 
is succeeded by pregnancy, which in the bitch 
lasts from fifty-nine to sixty-three daya This 
is followed by a shortened anoestrum of about 
three months instead of five before another 
prooestrum is experienced. The periods of pro- 
cestrum and oestrus are frequently referrea to 
collectively as the period of *heat’. 

In the bitch there are typically two oestrous 
cycles in one year, the heat periods occurring in 
spring and autumn, but among the smaller br^ds 
tne cycle may be shorter (e.g, four months^ while 
there is considerable variation among different 
individuala In one individual, oestrus generally 
recurs regularly after a constant interval, but 
this tends to b^me irregular in old age. 

The mare, cow, sheep, and pig are polyoestrous, 
that is to say, the oestrous jMnods recur several 
times after short regular intervals, until the 
animal becomes pregnant or the sexual season 
is over. The short quiescent intervals between 
the heat periods are known as dioestrous inter- 
nals. as contrasted with the much more prolonged 
anoestrous periods. The short cycles are tnen 
called dioestrous cycles, each consisting of four 
pmods (prooestrum, oestrus, metoestrum, and 
dkes^m). If, however, conception occurs, oes- 
trus Is foUowed by preg!^^^ ^ ^ ^ 

monoestrous animals. The number of dioestrous 
cycles that one animal may experience in the 
absence of the male (ia so that pregnan<^ can- 
not occur) differs widely, not only according to 
the mdea but also acmding to the variety or 
breed, and the conditions to wfaieh it is sub- 
je^ 


'Die mare generally comes *on heat’ for the 
first time in the year in spring, and if she has 
been pregnant, about ten days after foaling. 
She may then experience a succession of dioes- 
trous cycles, each of three weeks’ duration, until 
she is successfully served, or, in the absence of 
the stallion, until the autumn. The number of 
dioestrous cycles is not so great in the less domes- 
ticated types of horses (s.^. the rougher breeds 
I of ponies^ The prooestrum in the mare is much 
I less severe than in the bitch, and probably does 
I not last for more than about a day. External 
bleeding does not occur, but the external genital 
organs are usually slightly swollen, and the 
mucous secretion is increas^ With the com- 
mencement of oestrus the mare may become 
very restive or even vicious. There is also a 
tendency to micturate more frequently, the 
urine being thick with mucus. In the presence 
of the stallion sexual excitement may be ex- 
I treme, the mare continually protruaing the 
clitoris (or female erectile organ). CEstrus itself 
does not generally last for more than a few 
hours, or at most a few days, but this is rare. 

The cow, in a state of domestication, will breed 
at practically any season of the year, but is not 
usually ready to receive the bull until about six 
or eight weeks after calving, and not generally 
until after the calf is weane^ but this is by no 
means invariable. The dioestrous cycle is about 
three weeks, prooestrum and oestrus together 
lasting for approximately two daya External 
bleeding may occur during the prooestrum, but 
this is not usual. CEstrus is ciiaracterized by 
great sexual excitement, the cow bellowing and 
mounting its fellowa 

The sheep shows very great variability in its 
sexual capacity. In its wud state it i^robably 
monoestrous and breeds once a year. The Scotch 
Blackfaced sheep in the Highlands may experi- 
ence two dioestrous cycles m mid-autumn. In 
the Lowlands, where the environment is more 
favourable, sheep of the same breed may have 
four or five dioestrous cycles in the absence of 
the ram. The majority of British breeds have a 
tupping season in autumn consisting of a vary- 
ing number of dioestrous cycles, which tend to 
be more numerous where the conditions are 
more favourable. Summer is ordinarily occu- 
pied by an extended anoestrum, following lamb- 
ing in spring. Certain breeds, however, may 
have young twice a year, this being the case 
among British sheep with the Dorset Homs of 
the south of Ei^and, and perhim the Lime- 
stone sheep of westmorlana and Derbyshire. 
But the practice is discouraged as it tends to 
deteriorate the ewes. ProlMly the maximum 
sexual capadty seen in any >hm is that shown 
by the Merinos of New South Wales, which are 
capable of experiencing a continuous series of 
dioestrous cycles extendmg throughout the whole 
year. The duration of the dioestrous (^cle in the 
sheep varies firom about thirteen to eighteen 
daya The prooestrous processes are ve^ ab- 
breviated, so that the entire heat period does 
not last for more than about two dava Exter- 
nal bleeding from the vagina is rare, but there Is 
sometimes a mucous or sanguineo-muoous flow. 
Moreover, the uterus after neat contains much 



IM 


CEstras ovis— Oilcake 


pigtnent w M ci h if deriTed from blood let free 
m«i the oongeftedTeoiele during the prooestmm. 
During oeetrue, the ewe shows a characteristic 
restlessness and tends to follow the ram. 

The sow is ready to receive the boar about a 
week after weaning her young, but sometimes 
does BO during lactation. There may be two or 
even three litters in one year. The prooestrum 
and oestrus together last for three or four days, 
the compete moestrous cycle being about three 
weeks. External prooestrous bleeding is unusual 

The pTooestrum in animals is what corresponds 
to menstruation in the human subject, only in 
the case of the latter the process is far more 
severe. The menstrual cycle lasts four weeks 
and is comparable to the dioestrous cycle, but in 
the absence of pregnancy is recurrent through- 
out the whole year. 

Heat does not take place in any animals after 
the complete removal of the ovaries. It has 
been shown recently that it is brought about 
pro^bly through the action of one or more in- 
ternal secretions elaborated by the ovaries and 
acting upon the other generative organs and 
upon the system eenertdly. [f. h. a. m.I 

CEstrus ovISf Linn, (tne Sheep Nasal Fly). 
— Sheep now and again suffer to some extent 




1, 2, Maggots ; 8, pui^mn ; 4, face ; 6, fly, natural siie ; 
^ fly, magnified. 


from the presence of this fly, which deposits its 
eggs and young in summer on the nostrils, and 
the little maggots make their way up the nos- 
trils and into uie cavities of the skull, &c., where 
they grow until the following early summer, 
when th^ are an inch long (fig. 1 ; S a younger 
stage). They are ejected m>m the head durmg 
one of the violent fits of sneezing that they often 
occasion by the irritation they set up in the 
mucous membrane. They then enter the earth 
or get under a tuft of grass, and become hard 
brown pupim (fig. 3); from these the flies 
emerge during June and onwardia and may 
be seen in the chinks of walls under feather- 
boarding and upon hurdles, &c., where sheep 
are lold^ until Michaelmas. Large numbers 
maggots may be found in the head of one sheep, 
when they cause vertigo or staggers, which may 
end in death. Afihoted sheep are often seen 
shaking their heads and stamping on the ground, 
at other times running about w^ them noass 
doss to the soil; thm is also a copious dis- 
shavfs of muons (frequently bloody) froni die 
aostrils. laie msm^ are first and 

mrsntually brown, with daric rough bands; thqy 


have two Uadi hook-lfim mandibks on lAe 
head, and two spiracles at the tail The IBm 
are mottled gny, with large heads, the h/ce 
ochreous (fig. 4, magnified); eyes brown; hoij 
silveiy, mottled with black; the wings are trans- 
parent, with two oblique nervures; the lags 
ochreoua 

PrwenHon and Treatment, — The sheep may 
be protected by placing on their nostrils some 
strong-smelling oil at the time the fly is about. 
A less troublesome plan is to place salt in boxes 
well covered with tar, so that the sheep get it 
on their noses when licking the salt. [j. c. J 

[F. V. T.] 

OflW. — ^The term * offal’ is often mentioned 
by butchers, and it may be well to define it 

Oicen, — The head, feet, lungs, heart, liver, 
stomach (all the four compartments), intestines, 
bladder, weasand (oesophagus), and melt (spleen). 

She ^, — ^The head, feet, pluck (lungs, heart, 
liver, and i^leen), stomach, and intestines. 

CcUvea, — Tne he^ and feet are generally sold 
together by the butcher, only the pluck being 
classed as offal. 


Piaa , — ^The pluck and chitterlings (mesentery). 
The blood may be classed as offal in all animals 

[t. d. t.] 

Ollomkw. — ^This is a very indefinite term, 
and one which properly applies to cakes made 
from oil -yielding seeas. Its employment im- 
plies a cake whi^ is useful on account of the 
oil which it supplies. Because, however, of the 
extensive use of linseed cake, and because of 
linseed being a typical oil see^ the term came 
to be attached to linseed cake, and was held to 
be synonymous with ^ linseed cake’. It has been 
pointed out — under the art. Linseed Cake — 
now this application of the term came to lead 
to many abuses, and that it carried with it no 
guarantee whatever of the oilcake being one 
made from linseed only. Hie necessity of mak- 
ing the discrimination between linseed cake and 
oilcake was recognized in the Fertilizers and 
Feedingstuffs Act, linseed cake being the pure 
article, and oilcake a term which might mean 
almost anything else, but certainly not linseed 
cake as properly described. In the wider sense, 
oilcake may be applied to other cakes than Uioee 
wholly or partly made from linseed. Cotton 
cake, rape cake, palm-nut cakcL earth-nut cake, 
and many others may be called oilcakes, and 
even compound feeding cakes are so deacribed. 
It is, however, a term which it would be well 
to drop altogether, for, as already pointed out, 
it is too often nynonymous with ^impure’ lin- 
seed cake. A linsera cake which would not 
Pfm the requirements of the Fertilizers and 
Feedingstuffii Act if deacribed as * linseed cake’ 
could not be dealt with under the Act if de- 
scribed as * oilcake ’, and provided it were free 
from admixtare of worthless or harmful ingre- 
dients. Taken as a dass, oilcakes are valuable^ 
in a diet because of their concentrated diar* 


acter. They are, as a mla ridi in albuminoids, 
and their a d ditk m to a met of bulky food of 
earbdiydrate nature and poor in nitrogenous 
bodtes, irnisas ^ ckamettt’ of the whole dieA 
It u hi diis way that the true eeonomy of eoB- 
oentimted foods oomes in. [j. a. tJ 
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OilomlM BrMte#Vk to art Gan 

BaaiJnma. 

OMmIm MamirMi— Generally apeakin^, 
the oilcakee are eomparatiTelj rich in eootti- 
tuents of mannrial wue, and espeoially in ni* 
trogen, and have therefore a considerable value 
as manure. The following table shows approxi- 
mately the percentages of mannrial constituents 
contained in linseed and cotton cakes : — 



Nitrogen 

Phoft. 
phorio 
Acid. 1 

Eq^ual to 
MbMic 
Phofphate 
of Lime 

Potash 


pwoant 

peroeni 

percent 

percent 

linteedoske ... 

47 

1*8 

3*6 

1*3 

Decorticated 1 
cotton oake... / 

6*9 

3*0 

6*6 

1*8 

Undeoortioated \ 
cotton cake . / 

8*4 

2*0 

4*4 

1*8 


Decorticated cotton cake in p^icular is of high 
value as manure. It is specially rich in nitro- 
gen, which is the moat expensive constituent of 
manures to buy. As a rule these cakes are used 
as feedingstuns, and it is only on exceptional 
occasions that they are used directly as manures. 

Certain oilcakes and residues ootained after 
the extraction of oil from oilseeds are exten- 
sively used as manure. Of these the chief are 
rape^e and rapedust, and castor-oil cake and 
castor meal. Much rape which, owing to the 
presence of impurities, and especially of wild 
mustard seed, is unsuitable for use as food, and 
from this the rapemeal or rapedust used as 
manure is prepared. There are two processes 
by which the oil is removed from rape^ed. In 
one process the oil is expressed by hydraulic 

? re8Bure along with a moderate amount of beat. 

he cake which is left still contains a fair per- 
centage of oil. Much of the cake preparea in 
this way by pressure is used as food, though 
some of it is ground to meal for use as manure. 
The oil left in such cake has no value as manure, 
while it has a high value for other purposes. It 
is therefore to the interest of all pities that as 
much oil as possible should be removed from 
rape which is to be used as manure. Nowadays 
this is done by the use of a solvent such as 
carbon bisulphide, which dissolves the oil out of 
the seed. In this process the seed is not pressed 
into adce, but mund to meal and extracted by 
the solvent^ wmcb is afterwards recovered by 
distillation. The dry meal obtained in this way 
contains very little oiL Whereas rapecake con- 
tains about 8 per cent of oil, the solvent-ex- 
tncted meal contains only about 2 per cent, 
but is proportionately richer in constituents of 
mannrial value. Much of the rapemeal used 
m manure is prepared by the solvent process. 
Bspemeal contains about 6 per cent of nitro- 
gen, about 2*8 per cent of phosphoric acid, equal 
to 5 per cent of txihtme pnondiata of lime, and 
nhout 1*6 per cent of potasn. It deoompoees 
leadily in the sei^ and ito nitrogen appears to 
hnnot modi inferior in availabiltty to the nitiu- 
gen of snlphate of ammonia. Ground rspeeske 
or rapedast hm been used as manure lor a very 
long period and is veiy fx^pular, espedaily in 


oertain districts in Bag^d* Lika all sumio 
manures it is useful not maroly in sappTying 
nitrogen, phosphates, and potash to tne ooi^ 
but m supplying humus, whidi improves the 
mechanicsl condition or tilth of the soil. In 
conseouenee of the favour with which rape is 
regarded by practical men as a manure, rape- 
and rapedust are dear manures. As a 
rule the nitrogen in rape oosts much more per 
unit than the nitrogen in nitrate of soda or 
su^hate of ammonia. 

Castor oil, like rape oil, is removed from the 
seed both by the old process of pressing the 
seed and by the new process of extracting with 
a solvent. The residue, which is unfit U>r use 
as a feedingstuff on account of its poisonous 
nature, is used as manure. Castor meal is 
not so largely used in this country as in India 
and some other warm countries, where it is 
one of the most important manures. Castor 
meal contains about 3*8 per cent of nitrogen, 
1*9 per cent of phosphoric acid, equal to 4*1 per 
cent of tribasic phosphate of lime, and 1*0 per 
cent of potash. Like rape it readily decompe^ 
in the soil, and forms a manure of good availa- 
bility. 

Other meals and residues from oilseeds are 
occasionally met with as manures. In all of 
them the value depends chiefly on the percent- 
age of nitrogen wnich they contain. [J, R.1 

Oil Knifln^i See the art. Gas and Oil 
Enoinks. 

OllSf SsMffitlmlii — Essential oils, which are 
usually obtained from plants, are volatile either 
alone or with steam. Some essential oils are 
pure hydrocarbons, but otheie are mixtures of 
hydrocarbons and some oxygenated compound 
such as ethers, phenols, alaehydes, or acids. 
Many essential oils deposit a solid — stearoptine 
— on cooling strongly, leaving a liquid portion, 
elceoptine. 

Oils— USM In Ap:rl 04 iltur 6 .— The oils 

met with in agriculturalpractice may be grouped 
into three classes, viz.: — 

1. Fattt or Fixed Oils— those oils which 
in chemical character are similar to the Him 
(see art. FatsX and can hence be broken up 
readily into glyceriue and fatty acids. £»• 
amvlet: linse^ cotton -seed, o^- liver, rape 
(colza), castor, soy beau, cocoaiiut, and olive oiia 

2. Essential or Volatile Veoetablb Oils 
—odorous oils existing in many vegetable mat- 
ters, and differing from the mtty oils in that 
th^ can be distilled without decomposition 
ana are not glycerine products. Exwnfiu: oils 
of aniseed, cumin, fennel, mustard, turpentine. 

3. Petboleuii or Mineral Oils— thoee oils 

which are obtained in different stages of the 
distillation of either crude petroleum or the 
crude oils obtained by the distillation of carbo- 
naoeous shale. petrol, naphtha, benr 

zine (beoEolineX paivfen oiL 

Oils belonging to one or other of these risssni 
an made to serve a great variety of purposes 
in sgricnlture, being notably nsea for leeaiBg, 
lubncation, lighting, and power purposes^ whto 
individoal oils are vmd for medicinal and other 
i^pedal pu TO sss. It will be convenient In dis- 
cuss the diiierent uses under these heads. 
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Oils 


fMUaf OUi.— Oils are present to some extent 
in practically all the foods used on the fanm 
but notably in the foods commonly termed oil 
cakes (or meals), in linseed, rice meal, soy 
beans (and cakeX maize, oats, and milling offals. 
Ood-liver oil also has in recent years been largely 
used in the rearing of calves as a * cream sub- 
stitute’ or supplement to separated milk, and 
also for its medicinal qualities in the case of 
rickety or otherwise * unthrifty * young stock. 

All these oils are of the * fatty oil ’ type, and 
represent the most concentrated form in which 
nutriment can be supplied to the animal, 1 lb. 
of such oils being commonly regarded as equal in 
nutritive value to nearly 2^ lb. of starch or sugar. 
With the exception of actively medicinal oils 
(ap. castor oil) practically all the natural oils 
of the * fatty’ class may be supplied in mode- 
rate amounts as food to farm animals, especially 
when given without separation from the seeds, 
&C., in which they occur. 

Oils belonging to the other groups have little 
or no direct feeding value, and therefore can- 
not be used as substitutes for the fatty oils. 
Essential oils are also present in small quan- 
tities in roost foods, and are largely responsible 
for their aroma and palatability. These oils, by 
their presence, and consequent ^spicing* effect, 
may increase the general nutritive value of the 
foods containing tnem. The use of condiments 
is based upon this assumption, since it is to 
the presence of essential oils that the various 
materials used as condiments (see art. CoKOi- 
MiXTs) owe their attractive aromas. 

Lubrloatisg Oils. — In the main only the coarser 
type of lubricant is required on the farm at 
present, but with the steadily increasing em- 
ployment of complicated machinery for agri- 
cultural purposes a greater variety of lubri- 
cants will be required. At the present time 
the oils chiefly used as high-grade lubricating 
oils belong to the mineral or petroleum class, 
being obtained in the refining of crude petro- 
leum or shale oil by distillation. In the course 
of the distillation a series of oils is obtained of 
steadily increasing boiling temperatures, those 
of low boiling-point being sp^ially suitable for 
the working of oil engines, the intermediate 
members of the series forming valuable lamp 
oils, whilst the higher boiling and more viscous 
members include the most Suable lubricants. 
Of the *fatty’ oils, iperm ail — the oil obtained 
from the sperm whale — is the most highly valued 
lubricant, but is expensive, whilst to a less 
extent whale oil (train oil) and various other 
fish oils, neat’s-foot oil, olive oil, palm oil, rape 
oil, cotton-seed oil, earthnut oil, &c., are em- 
ployed. These * fatty ’ oils are now used alone, 
the majority of the lubricating oils sold being 
either purely mineral oils or mixtures of minenU 
and fatty oils. The type of oil selected should 
va^ according to the purpose for which it is re- 
quired, a * thm ’ oil, such as the finest mineral 
oils, being used for light bearings and high 
velocities, whilst an oil with more *body’ (m. 
a mixture of fine mineral oil and sperm oil) will 
be preferable for heavy maohinenr. F6r the 
lubncation of cart wheels and rougn maohineiy 
greases are used. The best of these consist A 


mixtures of tallow and various oils made into 
a kind of imperfect soap with soda or lime and 
water. The coarse, dark-coloured greases are 
made from oily and tarry by-products, other- 
wise valueless, of various industries, ap. distil- 
lation of coal t^ refining of oils, &c. 

Lamp Oila— The oils used for lighting pur- 
poses are now chiefly those of the * mineral’ 
class derived from petroleum and paraffin shale, 
and sold under a variety of names, such as 
pmffin oil, kerosene, petroleum, &c. In using 
mineral oils for lighting purposes greater care 
is necessary than with the fatty oils, owing 
to their greater volatility and the explosive 
nature of a mixture of petroleum vapour and 
air. The lamp must be so constructed that the 
oil reservoir cannot get hot, and further, to be 
perfectly safe the oil used should be of such a 
character that it may be heated to at least 
lOO^’ F. without emitting sufficient vapour to 
form an explosive mixture (or * flash ’) with air. 
This latter condition is not fulfilled oy the oils 
sold under the names of petroleum spirit, petrol, 
ligroin, benzine, gasoline, or naphtha, which are 
therefore highly dangerous to use in ordinary 
lamps. 

Oils used for Power. — With the introduction 
of the oil engine the consumption of oils on the 
farm has very greatly increased. The motive 
force in the oil engine is derived from the ex- 
plosion of a mixture of oil vapour and air, so 
that only oils that can be fairly easily volati- 
lized can be used for this purposa For this 
reason the only oils that can be successfully 
used are the lower boiling petroleum oils re- 
ferred to above (gasoline, petrol, &c.). The more 
volatile the oil used the more easily will the 
required explosive mixture be obtain^ but the 
greater will be the dangers attending its storage 
and use. 

The uses of oils referred to in the foregoing 
paragraphs are in themselves sufficient to indi- 
cate the great importance of these substance^ 
but there are other uses, more limited to indi- 
vidual oils, to which brief reference must be 
made. Thus, in addition to its great value and 
use as food, liiueed oil is the staple oil used in 
the making of paints and varnishes, being prac- 
tically the only oil used for this purpow, al- 
though rosin oil (obtained by distillation of 
rosin) is often used as a partial substitute in 
cheap paints. Linseed oil owes its excellence 
for tmis purpose to its property of diying to a 
tough transparent film when expoi^ in a thin 
layer to air, this property being increased by 
boiling the oil with red lead or certain other 
substances (‘driers'), the commonest of which 
are compounds of lead or manganese. 

Another oil, the essential oil turpmiim^ is 
also used ih the preparation of paints, with the 
object of ma^g the paint thinner and also 
increasing the rapidity of d^ing. Turpentine 
is also uM in'ihe preparation of various var* 
nishes, sach as mt oil varnishes, whufli oonaist 
of solutidns of certain resins (copal, dammari 
&C.) in a mixture ai bpiled linsM and tur- 
pentine. \ J 

The petroleum oils find a further use in the 
spraying of fruit tree^ rose-trees, dta, lor the 
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de»tnietion of inMct pest^ ordinary ^paimffin 
oil being one of the oonunonest ingremente of 
the emjing mixtnree need for each purpoeee. 

Beferenoe must also be made to the medicinal 
uses of certain oils, notably linseed oil castor 
oil, cod-liver oil, and turpentine. [a a] 

Old Knslish Sh— p d o g « — In general 
appearance the Old English Sheejpdog is a pic- 
turesque-looking, powerfully built dog, ratner 
inclined to be ihort on his leg — this effect is 
produced by the profuseness of nis shaggy coat 
- -and stanoing higher at the loins than at the 
shoulders, the result of this being that he pos- 
sesses the roachbacked appearance of the Bull- 
dog. Though he is a veiy ungraceful-looking 
animal when he walks, he improves a great 
deal when he begins to move quickly, and is in 


fact a speedy and stylish galloper. His head 
is large, rather square, and wdl arched over 
the eyes, his muzzle being of a good length 
and very square -looking; the ears are snmll 
and lie flat to the sides of the head; whilrt 
the neck is long, and slightly arched, but it 
appears shorter and thicker than it really is 
b^use of the profuseness of the hair upon it; 
the shoulders being long and laid well back. 
The body is short and big, with veiy muscular 
loins and nicely sprung nbs; the front legs are 
very heavy in bone, straight, and plentifully 
covered by hair, with rather small, round f^t, 
which have extra thick soles, the hind legs being 
nicely bent at the stifles and muscular about 
the thighs. Dogs are rather taller and more 
robust-liking than bitches, about 24 in. being 
a fair hei^t, ^ recognized colours being grizzle, 
blue, OTjgrey, either with or without white mark- 
ings. The colour of the coat regulates that of 
the eyes, which vary in shade, but one wall or 
diina eye is regarded as a point to be secured. 
Filially, the coat though shaggy must be free 
from curl, and less profuse upon the ears than 
upon other parts of the bo^. [v. &] 


Old Rmd tencMofinb— This geological 
horizon, on which rests some of the best of our 
agricultural soils, is described in the art Dx- 
VOVIAW STBTXlf. 

OlMnitort an eveiwreen shrub with long 
narrow leaves and hanuome flowers arranged 
innsniclea See art Nxrium. 

6lMmar|gmrin«i~-01eomargarine, or oleo, 
is the name given to the raw material us^ in the 
manufacture of margarine. See Maroarivb. 

OllBOMm — This system lies 

between the Eocene and the Miocene, and in- 
cludes beds formerlyclassified with one or other 
of these systems. The beds are well developed 
in the Paris Basin, in northern Switzerlimd, 
near Vienna, and in north Italy. 

In the British Isles, it is probable that the 
eruptions of basalt in nor- 
thern Ireland and the Inner 
Hebrides continued during 
Oligocene times. In the 
Hampshire Basin strata 
occur, once classed as Upper 
Eocene, which correspond 
to the Oligocene of the Paris 
Basin. This fluvio-marine 
series has been subdivided 
into — 

S. Hamttosd Bedi. 

2. Bembrirlge Beds. 

1. Oiborne and Headon Bsda. 

All these names refer to 
localities in the Isle of 
Wi|[ht, where the coast- 
secuons of the highly fos- 
siliferous strata have been 
very fully studied. The 
northern lowland of the 
Isle of Wight is formed of 
Oligocene oeds, which lie 
nearly horizontally, ter- 
minating in a sharp imfold 
aninst the ridge of Chalk 
that forms the backbone of the iidand. The 
beds are mostly loose sands and clays, but a 
pale -coloured freshwater limestone occurs in 
the Bembridge Beds; this is well seen between 
Headon Hill on the west and Bembridge in the 
north-east; it is over 20 ft thick, and has been 
quarried for building-stone. 

On the mainland, beds of the Osborne and 
Headon series spread westward from the mouth 
of Southampton Water to the Avon valley near 
Christchurcm They consist of clays and loams, 
which are exposed where the streams have cut 
through the overlying and infertile mvels. The 
beds have been denuded away on %e north, so 
that the flreater part of the New Forest area 
is formed by gravels resting on Eocene strata. 

fa. A. J. c.] 

Olioooerx SoTie. — Both from their limited 
distribution and their inferior character, the soils 
resting on the Oligocene deposits of the British 
Isles are of very nttle agricultural importance. 
The similarity in the lithological character of 
the different series of this system, and the oom- 
paratiye uniformity with wnich the rocks occur 
in thin-bedded alternating layers of days, marls, 
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ihftlgt, Muds, and limestoiiM, seenrs a fairly 
oonstimt type of soil throughout the formatioa. 
llie land is generally poor, cold, wet and un- 
responsiye to agricultum treatment; the Ham- 
stead Beds especially produce an i^erior soil, 
winch is occupied bV unreclaimed wastes, pas- 
tures, and woodlands. At the outcrop of the 
Headon Beds in the New Forest area are to 
be found the best lands of that district. The 
^country’ rocks, however, are there sometimes 
covered to depths varying from 2 ft to 8 ft with 
gravels derived from the Chalk deposits. These 
gravels usually produce very inferior soils, and 
often, as in the country round Beaulieu, support 
barren heaths. As remarked above, some of the 
basaltic lavas which occur on the plateaux of 
Ajitrim, Mull, Skye, and the neichbouring 
islands, may be of Oligocene age, an^ for the 
nature of the soils in these areas, see art. Basalt. 

[t. h.] 

Ollva» a small tree, Olea WLropata^ Linn., nat. 
ord. Oleaceee, probably a native of Western 
Asia. It is well adapt^ to dxy climates. Two 
forms are known in Europe: the wild spinv 
plant, the fruits of which are valueless, thougn 
the wood, especially that near the root, of both 
the wild and cultivated plant is greatly ad- 
mired, being beautifully veined. But the cul- 
tivated unarmed plant with large oily fruits is 
of the greatest value. It yields two products, 
viz. olive oil and edible olives. The oil is ob- 
tained from the ripe fruits, the pulp of which 
(outside the stone) is pressed between rollers so 
adjusted as to squeeze out the oil without crack- 
ing the kernels. Pickled olives are prepared 
from the unripe fniits. Tliese are first deprived 
of their bitterness by soaking in water contain- 
i^ a little lime and wood ashes, then bottled 
off in a fluid consisting of water, salt, and cer- 
tain flavouring spices. [o* w.] 

OmMum, or PsaltwrlMifi.— This is the 
third compartment of the stomach of ruminants, 
and lies in the abdomen lust behind the dia- 
phragm or midriff, and between it and the 
rumen or first compartment. When full it is 
ovoid, somewhat curved, and depressed from 
above downwards. At one extremity it com- 
municates by means of a small canal with the 
second stomach or reticulum, and at the other 
in a similar manner with the fourth or aboma- 
sum, the latter being the true digestive stomach. 
The omasum is fill^ internally with leaves or 
folds of mucous membrane, which follow the 
long axis of the organ, and has a peculiar ap- 
pearance, to which the term *manyplies’ laoi 
been popularly assigned. These leaves are un- 
equally developed, and attached by one border 
to the greater curvature of the cavity, while the 
other, free and concave, is turned towards the 
leaser curvature. The surfaces of these leaves 
are studded all over with papilloe or minute 
finger-like elevations, their function being to 
triturate and maoerate the coarser particdM of 
food before being passed on to the fourtii com- 
partment Imp^ion of the omasum, or *lar- 
delbound* as it is popularly termed, is a some- 
what common ana extremely serious disease, 
and is ohiefiy met with in dairy cows. See 
inaonoji. b. 


one of the JcaoM 
of domestic dieep found in Nepal, and distin- 
guished from all other sheep by the coalescenoe 
^ the two horns, which rise vertically horn 
the forehead and curl back on to the nape of 
the neck. The coat of the one-homed sh^ is 
woolly and tolerably luxuriant The prevail- 
ing colour is white varied with brown or black, 
one or the other of these two colours always 
pervad^ the head and neck and parts of the 
legs. The ears are short and narrow but pen- 
dulous, and the nose is greatly arched, at least 
in the rama [r. i. p.] 

OnlOHi a hardy biennial, which has long 
been esteemed as a human food, and which is 
generally supposed to possess medicinal proper- 
ties. It is widely cultivate and adapts itself to 
the most varied climates. There are many varie- 
ties of onions, one of the most marked being the 
Potato Onion, which is much cultivated as a 
field crop in the south of England, the bulbs 
being planted in rows about 1 ft apart on the 
shortest day, the crop being lifted on the longest. 
The Egyptian Onion produces clusters of bulbs 
in place of flowers. For garden crops it is usual 
to prepare the ground early in spring by deep 
digging, firming the soil well by trei^ing, and 
sowing the seeds either broad-cast or in drills 
8 in. apart Another plan is to sow the seeds 
in autumn in a cold frame, and to prick out the 
seedlings in rows in April. Some gai'deners 
raise seedlings in heat, and transplant them in 
the open boraer as soon as they begin to form 
bulbs. Or the seeds may be sown on a sheltered 
south border in September, where the young 
plants will grow slowly through the winter 
and be fit for transplanting in March. The 
best varieties for this treatment are White 
Spanish, Reading, and Tripoli. Spring - sown 
onions are most generally relied upon for a 
main crop of bulbs for storing. The seeds are 
sown in shallow drills about 12 in. apart, and 
when the seedlings are large enough they are 
thinned to about 6 in. apart, the "thinnings’, 
known as spring onions, oeing used in salads, 
&& Onion beds should be kept free of weeds 
and the surface soil loose. Wnen the weather 
is dry and the soil becomes parched, a water- 
ing should be given; as a rule, however, onions 
do not require to be artificially watered in this 
countiy. When the bulbs have reached full 
size they should be pulled up and left on the 

g round for a few days to diy. This should be 
one during dry sunny weath^, turning the 
bulbs over once or twice to assist the ripening 
proceaa A tough brown dLin is necessary to 
the proper keepmg of the bulbs. Should they 
require to be tSdken under cover to dry, a ^eo, 
or, better still, an empty greenhouse or frame, 
may be used for the purpose. When the leaves 
ana roots have withereO, the bulbs should be 
cleaned and stored in a dxy cool place, such as a 
loft, where they would be secure from frost. Or 
they may be strux^^ together by their necks on 
a straw rope in the orthodox fwion. It must 
be borne in mind that onions require to be k^ 
quite dry whilst they are in store for food, as 
moisture induoM them to start into growth and 
then they are soon qxnlt The standard jorts 
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of opioM for ft niftiii orop m D o df or d ridre 
Ofaunpioii, JftiiMi% Kftop^fBrowft Globe, Beed- 
in&ftiid White Spenuh. Theeniftll-buibediilTer- 
•imnmA onioiii, ludi fti White Egrptiin, Ooeen, 
ftod Early Dutch, are prefen 'ed for j^eklin^. 
Very large oniony such as are grom tor ezhi- 
bition, are mild in flavour and will not keep 
long; the best of them are: Ailaa Craig, single 
bulDs of which sometimes weigh over 3 lbs., 
Lisbon, Tripoli, and Giant Bocca. The Welsh 
Onion (AlHum JuhUoium) is distinct inasmuch 
as it does not form a distinct bulb, but is like 
the leek. There are white and r^ varieties. 
^^gM cipal use is to furnish young onions for 

Oiilofu — Ptermsltle FuimI. — Downt 
M iLDSw(PeroiuMpora MA^stdentanci) attacks seed- 
lings, especially when moist It is recognized 
by the leaves flagnng, turning ^llow, and be- 
coming coated with a gre;^ish velvety mould. 

Shut. — This is destructive, especially to young 
plants. It occurs as dark a^ts of sootv powder 
scattered over the leaves. The spores belong to 
a smut-fungus (UrocyatU eepulo!). 

The following are mainly confined to the 
bulbs: — 

Scab ( Vermumloaria ctrcinana), — Sometimes 
very abundant as black blotches on the outer 
scales; it renders the bulbs unsightly for market. 

Bulb-rot is caused by the fun^s which is 
so destructive to other bulbs (see Htacinth — 
Parasitic Fungi). 

Treatment , — When seedling plants are attacked 
they should be singled or tnmned, all diseased 
plants being pickeaand burned. In soils where 
smut has been destructive, the next crop of 
onions may be protected by a dressing of ground 
quicklime (75 to 125 bua per acre) applied just 
before sowing. Mildew in seedling beds may 
be checked by dusting with quicklime and 
sulphur. The onion crop should be sown each 
year in fresh soil, making the rotation as long 
as possible. fw. g. s.] 

Onion Fl^f a dipterous insect which gene- 
rally makes its appeanmoe in April or May, 
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and which prodnoM scraol bcoods during the 
ysftc. It is about i in. long, and is of an ashy- 
gr^ ookMir. The body is olotbsd with black 
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bristles and haira, and the abjcmea bee a row 
ef black spots along it. The eggs are deposited 
by the temale on the shoots of young onions or 
on the onion itself. The maggots 'v^ich hatch 
out from the eggs eat their wav into the onion 
and hollow it out, causing speeav decay. Pupa- 
tion takes place in the grouna or inside the 
onion. The treatment generally recommended 
is the winter application of gas lime, and the 
spring application of soot to the young plants. 
Additioi^ precautions consist in applying a 
weak parafiln solution round the growmg plants, 
in the early sowing of seed, and in lightly earth- 
ing-up the plants. [r. h. l.] 

Onlaoua aMlIus (the Flat WoodlouseX 
one of the lar^t of our woodlice and the com- 
monest. Its body is broad and expanded, and 
the colour is usually slate-grey with yellowish 
markings more or less regularly arranged. The 
antennas of Oniscus have a three-join^ flagel- 
lum. This crustacean is also popularly called 
the * slater*, and in Kent the *cow bug'. Their 
food consists of both animal and vegetable 
matter. They attack tender plants ana seed- 
lings, orchids and mushrooms, and do much 
damage in hothouses and frames. Soft fruits, 
as peaches and nectarines, are also damaged. 
They feed mainly at night, but to some extent 
in early morning. In mushroom pits they 
work all day and increase with great rapidity. 
Breathing by means of gills, moisture is essen- 
tial for them. The eggs are laid at the begin- 
ning of summer and are retained in the brc»od 
pouch, where they undergo their development. 
The young are very similar to the adult, and 
remain together for some time with the parent 
Treatment . — These woodlice may be trapped out- 
of-doors by filling old sacks with damp moss (»r 
long horse-manure. The creatures collect there 
and are easily destroyed. In hothouses they 
are best trapped by hollowing out potatoes and 
placing them with the hollow side downwards, 
the w^lioe collecting beneath in daytime; pots 
filled with damp moss also attract them. Wood- 
lice may be ^isoned with white arsenic or 
mercury bicyanide, in which potatoes may l>e 
soaked as baits. Success has also been obtained 
under glass by fumigation with hydro^anic acid 
gas. [r. V. T.] 

Onobryehlap a genus of leguminous plants 
to which the Sainfoin belongs. See SAimroiN. 

OnOfilSp the technical assignation of Best- 
harrow, a shrubby weed common to many dis- 
tricts. See Bbst-harrow. 

Oolita« and Oolltio by«tam. Thisstrati- 
graphical horizon is fully treated in ^e art. 
Jurassic. 


Oolltie Oo— ■ T his is a creamy -coloured 
mud found in the beds of oceans up to a depth 
of 2500 fathoma It consists almost wholly of 
the calcareous tests of minute protozoa known 
as Foraminifera. Of these Foraminifera, Globi- 
gerina is the commonest 
Optedia fteMbrsum (the Bed Plum Mag- 
got).— Plums, prunes, damsons, and wild does, 
oc., are often found to contain a red grub, 
vdiidi is the caterpillar stage of the moth mled 
Opadia fundnuna, *rhe moth is about | in.^ 
scrom the espaoded wings; the fore wings mrec^ 
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Open Joints— Ophthalmia 

most Miioui aoddento that can befdl an aoimaL 


grej donded with fmokr^grej; at the anal 
angle is an indistinct ocellaM spot, edged with 
shmii^ pale -grey, endosing four black dots; 
the hmd wings are uniform in colour; when 
q^ttite fresh tSe wings have a purplish-giw 
tint, and now and i^in blackiim - grey. It 
occurs in June and July. Tlie female places 
her eggs near the strig of the plums when they 
are smalL The ova hatch in ten days, and the 
little caterpillars at once enter the fruit and 
tunnel down to the stone. The larva is chest- 
nut-red in colour, with dull -yellowish sides; 
head dark-brown and shiny { the first segment 
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Bed Fltun Maggot (Opadia/untbrana) 

1, Flam fruit moth. 2 Lsrvs 8, Flam sttscked by msggot 
a, Bntrsnce hole of Itrva. b, Larva, c, Cavity eaten out 
round stone, d, Oallery to atone 

yellowish-brown, the segments with four dark 
spots, the twelfth with a dark central area, and 
there are a few hairs. When full-grown they 
reach | in. in length. Their presence in the 
fruit b^omes noticeable about the middle of 
August, when the attacked fruit often commences 
to tall. About the first week in September th^ 
reach maturity and then leave the fruit. If 
the fruit has fallen the caterpillars crawl up 
the trunks of the trees, or if still hanging, they 
crawl down the branches. On finding convenient 
shelter, such as under bark, moss, lichen, Ac., 
they commence to spin up a small cocoon of 
whitish silk. There they remain all the winter 
in a dormant condition, and in the spring change 
to an amber-coloured pupa, dark-brown towaros 
the posterior extremity. It has been noticed 
that where wall fruit is attacked the larvse make 
use of the * shreds’ used for nailing against the 
wall as convenient places for pupation. 

TViotmsnf.— Where possible, all fallen fruit 
should be picked up and given to pigs, so as to 
destroy many of the larvae before they escape, 
'[^e larvae may also be trapped as done for Cod- 
ling Moth, namely by banding with sacking, the 
bands being on by the beginning of August. By 
spraying with arsenate of lea^ with some ad- 
hesive substanoe as treacle when the moth is 
about, gmt numbers of the larvae are poisoned 
before %ey enter the fruiUets. Poultry do good 
in an orchard by eating the larvae as they escm 
from the fruit on the ground. [r. v. t.T 

Opwn Jolnta* — Open joint is one of the 


Any joint may of course be punctured and pe^ 
mit of the escape of synovia, which is what is 
meant by open joint, but those most exposed 
to the riSk are the knee (from fidlsX the elbow, 
stifle, and hock, the latter injuries too often 
being inflicted by vicious or playful companiona 
Although a complicated joint, the knee is most 
easy to treat, as the animal can be made to stand 
wiw the carpus locked, while with a wounded 
hock or stifle the same degree of restraint is im- 
poBsibla It is important to recognize joint oil, 
out the temptotion to use a proM must not be 
yielded to. Two opposite methods of treatment 
nave been found successful : cold irrigation con- 
tinuously applied for several days and nights, 
and a sharp fly blister. The latter causes such 
swelling of adjacent tissues as to close the orifice. 
If air w gained access, the discharge takes on 
a saffron hue; the patient suffers great pain and 
much constitutional fever, and should be slung 
and fed from a nosebag or bucket with laxa- 
tive foods, linseed oil being given to ensure the 
bowels being kept open. Among the most ser- 
viceable antiseptics may be named oil of cloves, 
creosote, carbolic aaidj and perchloride of mer- 
cury. A paste of whiting and white of eggs is 
sometimes applied until a crust forms and moees 
the wound. A long period of nursing and sub- 
sequent rest is needed, and more or less perma- 
nent enlargement will follow; but maiw horses 
recover, prove useful, and remain sound for work. 

[h. l.] 

Ophthalmia* — Inflammation of the mem- 
branes covering the front of the eye — the con- 
junctiva and cornea — is not uncommon in ani- 
mals, and may be caused by the lodgment of 
foreign bodi^ as flies, hay seeds, the Iw of the 
whip, Ac. Simple ophthalmia from such causes 
is usually transient, and no structural changes 



Bacoirent Ophtbalmis 

Bye of Hone ibowiiw an engolar condition of the asper lid, 
the remit of a aucoeMion of attaeka of Spedflc (^htbrata. 

follow. The lids are observed to be swollen, tears 
overflow, great sensibility is displayed, and tbe 
animal fears the approach of man, or its fellows. 
If caused by a foreign body, the offendi^ sub- 
stanoe should be sought and removed, with a 
fi-per-oent solution of cocaine thrown upon the 
sufihring member, an examin a tion can presently 
be made, and a camel-hair pencil may serve to 
remove the object; after which, warm fomenta- 
tions will assist in restoration. An inflamed eye 
dmuld be protected from strong li^t, and a 
cool dark box will also prove lees attractive to 
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fliMk Following on the acute infUmmatory 
ctagei a cloud or opacity of the cornea is often 
preaent^ and ita ab^rption may be promoted by 
a aulphate of sine lotion, of the strength of 2 gr. 
to each ounce of distill^ water. aperient 
doae ia also advisable. Besides the simple forms 
of inflammation of the eye, there are so-called 
‘ blights ’ or infectious ophthalmia, which afflict 
catue, and stUl more often sheep, in certain 
seasons. Theae should be treated with anti- 
septics, as a 10-per-cent boracic acid lotion, or 
one in two thousand perchloride of mercury, and 
the diseased as well as susnects segregated. The 
opacity which follows nee^ the same measures 
as have already been advocated. Periodic oph- 
thalmia, or recurrent inflammation of the inter- 
nal structures of the eye, is peculiar to equines. 
It has been called moon-blindness on account of 
its recurrence at something like regular inter- 
vals, and it invariably ends in blindness, al- 
though repeated attacks may be endured before 
tliat result is reached. Its cause is obscure, 
but it is fortunately less frequent since better 
hygienic conditions have been general. The 
symptoms are much like simple ophthalmia, only 
more severe, and the globe being retracteoL 
gives the opening a puckered or three-cornered 
appearance— a luting sign after apparent re- 
covery, and well known to veterinary examiners. 
TrecUment consists in a dose of aloes, soothing 
fomentations, and such measures as have been 
already recommended for simple ophthalmia. 

|;h. l.1 

Opium is the inspissated juice obtained oy 
scratchinff the unripe capsules of Papaver aom- 
niferuniy Linn., of the nat. ord. Papaveraceee. 
There are two varieties of the plant, that may 
be spoken of as red-flowered and white-flowered, 
and these afford the two chief grades of opium, 
vis. the medicinal (produced chiefly in Asia 
Minor), and the edible, used in smoking, eating, 
&cjfgrown mainly in India and China). 

The opium poppy, therefore, may he said to 
be grown in tnree chief areas: (1) Asia Minor, 
Egypt, and Persia; (2) India; and (3) China. 
The first affoids the bulk of the medicinal opium 
(Turkey in Asia and Turkey in Europe), while 
the second and third grow the smoking-opiums. 
China itself is the chief producing country (in 
point of quantity) for smoking-opium; but it is 
generally affirmed that the Indian drug is very 
much superior to the Chinese — is in fact, so to 
speak, the champagne of the luxurious. After 
the removal of the opium the capsules are al- 
lowed to mature, and the seeds are then col- 
lected (which now contain no trace of opium) 
on account of the sweet edible oil which they 
yield on cold expiwion (see Oils). 

In India, land in the immediate vicinity of 
the homesteads is selected for poppy cultivation, 
on account of its being higher, usually more 
ridily manured, and more earily supervised. A 
daric sandy loam is preferred, but even the best 
of soils have to be very highly manured, and 
pa nning sheep and goats in the field is viewed 
as <me of the most satisfiustory of available 
methods. Nitimte of potash is the most ap- 
proved of mineral manures. The selected plot 
is ploag^ied at intervals of ten days, and for 
VoiwlX. 


two months prior to the middle of October, 
when it is partitioned off into oblong beds of 
6 to 8 by 4 ft, with narrow paths or water 
channels Mtween— a system adopted for con- 
venience of weeding, watering, and subsequent 
harvesting. The s^ is specially selected from 
extra large and highly productive capsules, and 
a change of seed from one locality to another 
is fully recognised as desirable. Before sowing, 
the plots are well watered, and the surface cloos 
thoroughly pulverised ana the surface levelled. 
Six pounds of seed are required for a bigha of 
land (3025 sq. yd.^ The seed is often soaked 
in water or some liquid manure the day before 
sowing. About a week after, the plants shoot 
up, and when 6 in. high are weeded and thinned 
until they are 6 to 8 in. apart each way. Irri- 
gation commences as soon as the plants appear, 
and is continued at regular intervals up to the 
maturity of the capsules ; but stagnant water ia 
injurious. In about 75 to 60 days from sowing, 
the flowering is complete. The petals, whidi 
are four in number, are carefully removed the 
third day after expansion, and are preserved. 
These constitute the * flower leaves^ used in 
casing the manufactured opium. Some 8 to 
10 days after the removal of the petals, the cap 
sules are ripe for being scratched. In Bengal, 
therefore, the opium begins to come into ma»et 
by the end of January, and is continued until 
the middle of March, or in more northern tracts 
(such as the United Provinces and Paniab) may 
not be completed till April,and in the hifls(whero 
the growing season is much later) not till June. 
The incisions made on the green capsules are 
from below upwards, more or less perpendicu- 
larly along the length of the capsule. Each 
capsule is lanced in this way three or four times 
at intervals of two or three days, and with a 
special knife consisting of four sharp blades 
tied together in such a manner as to prevent 
them cutting deeper than, say, half the thick- 
ness of the capsule wall. The milk that ooses 
from the scratchings is next moniing scraped 
off with a small trowel -shaped scoop of tnin 
iron. This, after passing through various stages 
of purification and concentration, is the opium 
of commerce. The average yield from eacn set 
of scarifications is about 10 gr., and each plant 
after five to eight scratchings may yield 75 gr. 
in all In Bengal the opium is collected pure 
(the chief adulteration being the removal of 
portions of the capsules along with the dried 
juiceX and is sent to the Government factories 
to be manufactured, and sold by auction as the 
demand arises. In Western and Central India 
the crude Malwa opium is at once placed in a 
vessel containing linseed oil — a practice justified 
from the desire to prevent too rapid evapora- 
tion. This ^rstem can hardly, however, be de- 
scribed as one of adulteration, since it is known 
and authorized by the trade. 

^nie Indian po^uetion of opium is about 

140.000 cwt (or. say, 15^ million Ib.X and con- 
sists roughly of 65,000 cwt product in the 
United Imvinoes, 56,000 cwt. in Bengal, and 

20.000 cwt the so-callM Malwa sufmly. Quiton 
is the chief single market for the Indian exports ; 
but to that has to be added the supplies drawn 

ISi 
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by othar Ghineae porta, hy the Strai^ and by 
other fore^n oountriea--<ireat Britain, for ex- 
ample, takmg on the average, say, 446 ewt a 
year. 

The total Indian revenue from opium ie now 
about 4^ million pounde sterling net^ of which 
under one million is the excise duty on local 
consumption, and the balance denved from 
^foreign exports. The Indian consumption is 
highest in damp malarial tracts, where the use 
of opium is universally believed to be beneficial 
Moreover, with the people of India the danger 
of accumulative action (which is said to exist in 
Ghina) appears to be practically unknown. A 
very large number of persons take a daily allow> 
ance throughout life, and some of the strongest 
and most healthy communities, such as the Sikhs, 
are habitual opium eaters. The British supply of 
opium seems to be expanding : in 1903 the total 
came to 622,320 lb., and in 1907 it amounted 
to 850,398 lb., valued at ;£d35,365. The chief 
(or what miffht be called normal) supply is that 
already alluded to as coming from Inrkey; but 
recently there has been developed a new mde, 
namely from Persia, either direct or via Hong- 
Kong, which in 1907 amounted to 377,307 lb., 
or more than one-third of the total demand. 
This is the more surprising, since according to 
Indian experience the finer grades of the Indian 
drug are quite suited for ail medical purposes, 
and are so used universally in that country. 

[o. w.] 

0|»tlons aim Puturas In Oora.— Sales 
of corn, cotton, and a few other commodities 
for future delivery, were originally known as 
‘futures \ An ‘ option * may oe defined as an 
agreement whereby one party secures the option 
of selling to or buying from another party a 
given Quantity of a certain commodity at a 
future date or within a future period at a fixed 
price. Practically an option is the same as a 
future, and the two terms have been used 
indiscriminately for time bargains; but the 
novelty of an option when it was introduced 
consisted in the fact that the seller did not 
necessarily possess, or the buyer receive, the 
article nominally sold, a settlement being often 
effected by the payment of the difference be- 
tween the price fixed and the market price of 
the commodity at the time of the maturity of 
the contract, or earlier if the parties concerned 
agreed to settle sooner. In 1876 or thereabouts 
the option system came into use in the United 
States in connection with wheat, maize, and two 
or three other commodities. It soon gave rise 
to gross abuses, being used as a purely gambling 
arrangement, under which no delivezy was con- 
templated or made. 

It must be explained that no particular lot 
of wheat or maize is the auBject of an option 
contract, but only a definite quantity of a par- 
ticular gi^e. Even if a pi^icular lot were 
specified it could be nominally tranaferred fifty 
or a hundred timea before an option of aome 
months' duration matured. Wherever the opticm 
system ia in regular operation, there is a daily 
or weekly aettlement tnrough a clearing house, 
and the daily or weekly dumgea in pnce have 
to be settled between each pair of men con- 


cerned in an option. Therefore it ia obvious 
that^ even if a particular lot of wheat in a 
certra elevator were the subject of an option 
contract, only the first seller and the last buyer 
would he concerned in moving the grain, all 
intermediate buyers and sellers being simply 
gamblers in price differences. 

There is much difference of opinion as to the 
effect of option speculation upon the grain trade; 
but fanners in the United States have always 
been strongly opposed to it, and have made 
efforts to have it suppressed by legislation. They 
describe it as ‘wind-selling', declaring that its 
tendency on the whole is to lower prices; and 
although it greatly facilitates the manipulation 
of ‘ corners ’, which force up prices for a time, it 
is to be observed that this almost invariably 
takes place after farmers have srild nearly all 
their grain. [w. E.B.] 

Oimohs, an annual weed of arable ground, 
belonging to the Mangel family, whose s^ds are 
much sought after by poultry. See Atriplex. 

Ormng^ the fruit of a small tree or bush 
^trus Atirantiumj Linn., nat. ord. Bubiaceie). 
There are many varieties or special races known 
in the trade and to the cultivators. In India, 
for example, there may be said to be four 
chief kinds of sweet oranges: (1) The santara 
is the orange of all the important plantations 
or ‘ orange groves ' of India. It is undoubtedly 
the best orange in India, and is characterized 
by its yellow colour and loose skin, or jacket 
as the rind is called. (2) The keonloy or common 
(the village) orange, found all over India — a 
much inferior fruit to the iafUarOy though some 
of the stocks classed as keonla oranges are often 
of good quality, while some of the $antaras are 
at times of a low grade. The keonla oranges 
are of a dark colour, and have a tliick rind, 
which is usually difficult to separate. (3) The 
Malta or Portuguese ‘blood oranges', which 
are very dark (rose-orangeX with a very rough 
and firmly adherent rind, and have the fiesh 
almost purple or mottled in colour. Lastly, 
(4) the Mandarin or Tanjerine oranges, small, 
greatly flattened, and very sweet oranges, with 
the rind so loose that it often separates spon- 
taneously. 

The aoove classification may be said to be 
applicable to all countriei^ here and there other 
special forms being met with. The Saint Michael 
Orange, for example, one of the most highly 
prizea in the European markets, belongs doubt- 
less to the mtUara series, while the cheaper and 
commoner sorts sold in Britain would all ^ 
under the keonla mde. Special forms may 
be mentioned, such as the ‘sweet -skinnea’ 
orange, the rind of which is thick, soft, and 
sweet; the turnguai of China and Japan, which 
is eaten whole, preserved in syrup; and the 
‘Bergamot’, which has both the flowers and 
young fruits so richly flavoured that they are 
employed in the manufacture of an etfsenosi 
Loose-jacket oranra are preferred for local cSn- 
aumpiion; but amoe they do not travel weU, 
firm-rind^ forma are ^>ecially grown lor the 
export market 

Tile oranM may be grown on any ami so Umg 
as it is of . mir quality, deep, and well-drainea. 
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hat mianhlj a soil rich in lime eeeme beet 
elated. Ferhape no other fruit tree reeponda 
more readily to Mneroue treatment It is more- 
over fairly hardy, for while a native of the 
IVopioB it may be grown in the warm temperate 
tracts (such as the south of FranceX provided 
the winter’s frost serves to kill only tne younger 
wood. But the yield rapidly decreases on leav- 
ing tropical areas, and conversely the fruits 
l^ome not only more abundant, but of a larger 
and more luscious nature, in warm moist locali- 
ties. Propagation in most countries is by seed, 
though sp^ial forms are budded or even grafted, 
but these do not come up true, and hence the 
false opinion that the seeds of the orange do 
not transmit the special properties of the fruit. 
Moreover, seed propagation is said to retard 
the commencement of fruiting, but to extend 
the bearing powers of the plant The seeds ai*e 
sown in nurseries, but must be taken from fresh 
fruit, since the dried seeds rapidly kise their 
vitality. They are deposited 3 to 4 in. ajpart, 
and in rows 8 to 10 in. apart. The soil of the 
beds must be deep, so as to allow of the liberal 
production of the taproots, which in transplant- 
ing should be taken all possible care of. The 
plants may be removed to their permanent posi- 
tions when a year or two old, but this must be 
done at the commencement of the rainy season. 
If it 1^ intended to form a special plantation 
the trees may be arranged in rows 25 ft. apart 
each way (70 to the acre), and as they do not 
come into taring for six to ten years it is a 
good plan to interplant the rows with some 
catch crop such as melons, beans, brinjals, &c., 
the deep cultivation for which is beneficial; but 
since the orange is a surface feeder, catch-crop 
planting too near the trees, and even tillage, 
except of the most shallow kind (such as would 
be given in weeding^ must be avoided. But if 
it TO not intended to form * orange groves ’ the 
trees may be planted by roadsides or in odd 
comers, or as wind hedges through tea or coflTee 
plantations; but they cannot be made profitable 
if grown under shade— no fruit tree demands 
more open air and direct sunlight than the 
orange. Manuring with farmyard or green 
crops will gr^tly improve the yield and quality. 
So also pruning is indispensable — all superfluous 
growth must be annually removed, also all ex- 
hausted and dead wood. The lateral branches 
low down on the stem should be systematically 
remov^ for, as the plants grow, they should 
be trained to form clean stems and methodical 
branching. The yidd varies greatly according 
to soil and climate, viz. from 400 to 14,000 
oranges per tree, and if well cared for, the trees 
may continue to bear for forty years. In 1907 
the United Kingdom imports oranges to the 
eztrat of 0,120,185 cwt, valued at /2,454,6e9, of 
which Spain alone contributed a quantity valued 
at £1,994,339, Turkey in Asia at £226,429, 
Italy at £194^576^ and the West Indies at 
£72,099. ro.w.) 

OrolMtfftIt an enclosure for the enltivation 
d friiit trees, originally apples for the produc- 
tion of cider, but now planted with virions 
kinds of fruit trsss and cmshea. The orchard 
proper is cnokissd by a wall or other fence to 
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provide rii^ter to the treea. The aite diould 
oe one favourable to the growth of the par- 
ticular kinds of fruit dcei^; generally low- 
lying situations are leee favourable than those 
at an elevation of from 300 to 400 ft above sea 
level and where the land slopes to the south or 
south-west A northerly or easterly slope is less 
favourable for the ripening of wolra and fruit, 
and in the spring for the safetv of the flowers 
from cold winds and frost Shelter from strong 
winds should always be provided, either in the 
fomi of belts of trees, suen as poplars, or, better 
still, pines. The soil best adapted for fruit 
trees generally, is a deep loam resting on a 
gravelly subsoil. Its physical condition is im- 
portant Adequate drainage of the agricultural 
pattern ought in the first instance to be pro- 
vided wherever ample natural drainage is not 
present. Where such trees as Oak and Ash 
grow well, the soil is almost certain to be suit- 
able for fruit trees. Land that has been under 
cultivation for a considerable period as fami 
land will probably be in the rigtit condition for 
planting, if before the trees are set the soil be 
well trenched. When the trees are to be planted 
30 ft. apart and bush fruits between, it eco- 
nomizes labour to thoroughly tmneh a piece 
of OTouiid 2 yd. square for eacn tree, and if the 
soil is not rich, placing a grK)d la^er of farmyard 
manure in the bottom spit of soil at the time of 
trenching. When the trees are planted the^ 
should TO supported by a stout stake, and if 
the orchard is to remain under grass, these two 
square yards, in the centre of vdiich the young 
tree is plant^, should be kept open and free 
of weeds. Grass, if allowed to grow about young 
fruit trees, has a crippling and starving effect 
on their growth. Where sheep or other ani- 
mals are to be grazed in the orchard, the trees 
must of course to adequately protected by iron 
or wood guards. Standard ti^ees are best for 
orchards, and should be on the free or crab 
stock, which encourages free growth and lon- 
gevity, although it delays the fruiting period 
for several years compared with trees (»n the 
paradise stock. 

There are several plans for the arrangement 
of the trees in an orchard. We give here four 
which show the petsitions for the trees, &c.: 
(1) An orchard for standards only; (2) for stan- 
^rds and dwarfs alternately; (3) for trees and 
bushes; and (4) for trees, bushes, and vege- 
tables. 

The operations of pruning, spraying for in- 
sect ana fun«>id peats, grease banmng, and 
harvesting and storing the fruit, are dealt with 
in other parts of this work. 

The formation of an orchard on successful lines 
does not begin and end with the preparation of 
the land and the planting of the young trees. 
The attention of skilled cultivators must be 
provided continuously. Failure in attempts to 
CTow fruit on a large scale is very i^uently 
brought about by the neglect of some important 
operation in the initial stages of the ventureu 
It is impossible to mj in what form a r everse 
will first show itsell It may be inseeCi or 
fungi, the attack of rabHts, hares, mice, or otiier 
vermin, or dron^t; only the lAilled observer 
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can dataet thafe Mid pravent them from aMam- j Old orohM^ where the trees M^mottlj worn 
inff dissstrous proportions. For this reason the out or sufferinff from canker, can only be made 
omtivation of fruit on an eztensiye scale can profitable by (uastic treatment; generally it is 
only be successful under skilled supervision, most expedient to stub out root and branch all 
and the performance of the various operations the old trees, trench and manure the soil, and 
by competent workmen. replant with healthy young trees of the best and 



ng. 1. —Orchard for Standard! only (Square Syatem) 
X « Standard Fruit Tree! : 80 feet x 80 feet. 


Fig. 2.— Orchard for Standard! and Dwarf! (Quincunx 
Syatem) 

X m Standard or Dwarf Frult-treee (or Standard! and 
Dwarf alternately). 



Fig. 8.— Mixed Plantation for Treea and Boahea Fig. 4.— Mixed Plantation for Traea, Buahea, and Vegetablea 

X « Standard frult^treea : 80 feet x 80 feet o « x ■ Standard fruittreea; 80 feet x SO feet o » Dwarf 

Dwarf applee, dw., at 10 feet • s Oooaeberriea and applea, Ac., at 10 feet Intermediate apaoea: vegetablee 
ourranta at 6 feet ana buah truita alternately. 


PLANS OF OBOHARDS (Scale: SO feet to 1 inch) 


most suitable varieties. In some cases, bow- being grass turf over the roots, and improvement 
ever, the trees, owing to neglect, have got out in their health soon follows the removid of the 
of condition, and may be restored by skilful turf from a space 6 or 8 ft in diameter around 
treatment Apples and pem are often reno- the base of the tree, and covering the soil with 
vated by a severe application of the saw and a thick mulch of stable manure, applied annually 
pruning knif^ or they may be beheaded and until the trees have regained thw vigour, 
the stems grafted with better sorts. All lam Where liquid manure from the dndnings of 
wounds should be dressed with tar immediately farmyard heaps is available, it should be apffiied 
after cutting operations. The poor condition of to the roots cu weak fruit trees and buah^ the 
the trees in old ordiards is often due to there best time to apifiy it being April and May, whmi 
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aedTa growth is oommencing. The best srti- 
fidsl manares to sppl v ss a draasing to orchuds 
in spring are supe^hosphate and sulphate of 
potash. 

Young trees of the right size and kind can 
only bo secured either by raising them in the 
home nursery or by purchase from dealers of 
repute. To plant on an extensive scale trees 
that are doubtful with regard to stock and 
correctness of name is not a wise policy. It 
is better to purchase the best sorts from the 
most reliable dealers, who may be advantage- 
ously consulted as to the selection of sorts for 
the situation to be planted. Young apple, pear, 
plum, and cherrv trees cost from i^ut 1«. each 
lor Dwarf Maidens to 4s. or 5«. for pyramids 
and bushes of 3 ft. to 5 ft in height, and from 
7t. 6<i. to lOi. 6d. for extra large fine trees. 

[w. w.] 

OrohAnf OrmaSt more commonly known 
as Cocksfoot See Cc^ksfoot. 

OrohMtas (the Beech Orchestesi 

a small culicid beetle also known as the Beecn 
Leaf Miner. During recent years it has become 
very harmful Some years it damages the foliage 
BO much that it looks quite brown, and app^rs 
as if frost-bitten or browned by wind bruising. 
Besides forest trees the beetles are also said 
to attack raspberries and cherries. The beetles 
prefer large trees and those in sheltered places 
as a rule, out even on the top of ‘downs^ they 
may suffer from its attack. The life- history 
is fairlv well known. The beetles hibernate 
under fallen leaves, in crevices in bark, and 
at the foot of treea They appear in the first 
warm days of spring and fe^ upon the buds. 
The eggs are laid under the young leaves near 
the midrib. The larvae hatch in a few daya 
They at once tunnel into the parenchyma and 
form small twisted or sinuous galleries about 
A in. across; the larvce proceed in the direction 
of the apex of the leaves. When the tunnel is 
about } in. long it suddenly swells into a large 
area over the leaf, giving it a blistered appear- 
ance. The larva when ^11 g^wn reaches i in. 
in length, and is creamy-whit^ flattened, and with 
a brown head. Pupation takes place at the edge 
of the bUater, usually the outer edge, the pupa 
being envelo;^ in a delicate cocoon. From tne 
pupsB the beetles hatch in June. They are 
about I in. long, black in colour, with grey j 
pubescence when fresh ; the rostrum is clw- 
acteristically bent under the bodv; legs bright- 1 
brown, and also the antennae ; nind legs with 
the femora thickened, and armed with an apical 
spine. They fly well and are very active, jump- 
ing readily W means of their peculiarly formM 
hind legs, l^e mature beeUe also causes dam- 
age by eating holes in the leaves, piercing the 
s^ capsules, and devouring the flower buds. 

Tr§cUmenL — The only method of checking 
them is by collecting and burning the dead 
leaves beneath the trees in winter, and by en- 
couraging insectivorous birds. Special trees in 
parks and gardens could be saved by arsenical 
^ying. [r. V. T.] 

OrohMtM OMroias (the Oak Orchestes). 
—The beetle is reddidi-y allow, covered with gr^ 
hairs, and with black ^es; the posterior femora 


have serrationa It attacks the oak in a similar 
way to the former on the beech. It is said to 
be commonest on suppressed oak undex]mwth, 
under Scots Pine, Aeo., out also attacks old treea 

[r. V. T.J 

OrotildSr— The nat ord. Orchidese comprises 
about 350 genera and over 5000 species of the 
most varied characters, and yet certain of these 
characters are so well marked that orchids are 
easily dbtinguished from all other planta Thejr 
are widely mstributed in temperate and tropi- 
cal regions throughout the world, and in some 
countries, for example India, orchids constitute 
the largest order of flowering planta 
For many years orchids, owing to the singular 
beauty ana other attractions of their flowers, 
have occupied an important position amo^ gar- 
den planta At first there was some difincult^ 
in hitting upon the right conditions for their 
cultivation. Messra Loddiges of Hackney began 
to cultivate them for sale about the year 1812, 
and subsequently Sir Joseph Paxton among 
others took up their cultivation at Chatsworth 
with wonderful success. By the middle of the 
19th century a considerable number of collec- 
tions of orchids had been formed in this country. 
Nurserymen dispatched collectors to search for 
and bring home living plants of the most strik- 
ing kinds; and so successful were they, that in 
the course of another thirty years the cultivation 
of orchids had grown to be not only a popular 
art, but one of considerable commercial impor- 
tance. There are now in Europe many large 
establishments devoted to the cultivation and 
breeding of orchids; the flowers are produced in 
enormous quantities even by market nursery- 
men ; BO that it might be said with good reason 
that never in the history of gardens have any 
plants held so important a position among those 
grown for purely aesthetic reasons as orchids 
now do. In recent years much has been done 
to simplify the breeaing of orchids from seeds 
product by cultivated plants, and seedlings are 
now raised by the million. Many hybrids have 
been bred, some of them of sucn great beauty 
that they have been sold for prices equal to 
those of racehorses and celebrated works of art 
The most popular genera of orchids are ^ Catt- 
leya, ♦Coelogyne, *Cymbidium, * Cypripedium, 
Dendrobium, * Epidendrum, * Lmlia, * Ly caste, 
*Mas-devallia, *Blaxiiiaria, *Miltonia, ^(Monto- 
lossum, ^Oncidium, Phaius, Phalanopsis, Stan- 
opea, Vanda, and * Zygopetalum. Some species 
of those genera markM with an asterisk may be 
grown in a greenhouse, the others require tropical 
conditiona fw. w.] 

OrriiMUiM SunrMf Maps.— The maps 
published BLM. Ordnance Survey, a boav 
now connected with the English Board of Agri- 
culture and Fisheries, form we basis from which 
everv accurate representation of the British Isles 
has been derived. 

The Ordnance Surv^ now seeks to maintain 
for every part of our iriands a map of reason- 
ably modem date on the scale of one inch to one 
mile (1 : 63,300). The older sheets of large sise 
and various pnoe have been abandoned, and 
uniform sizes have been adopted as follows: 
England and Wales, 18 in. x 12 in., Is. esdi 
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dieet; Scotland, 84 in. x 18 in., U 9d. eacli; 
Ireland, 18 in. x 12 in., 1#. each. IlBeful com- 
poeite sheeU, on thin jMver, have also been 
prepared, with some wdl-Joiown town in the 
centre of each, price 1«. Zd, These frequently 
save the purchase of several adjacent sheets of 
the ordinary map. 

The conditions and dates of publication, how- 
ever, have led to a lack of uniformity in the 
mode in which the surface-features of ^e coun- 
try are represented. Many Irish sheets had, 
until Tecentlv, no indications of hill and valley, 
other than those afforded by the courses of the 
streams and by a few figui'es indicating heights 
above sea -level. The older English sheets, 
again, exhibited hill-shading, but gave scarcely 
any indication of the actual heights. Other 
sheets, again, notably those of the central Scot- 
tii^ highlands, may be procured either with 
contour-lines at intervals of 100 up to 1000 ft. 
above Ordnance Datum, and at intervals of 250 
. ft. thereafter, or in a hill-shaded edition, with 
heights indicated at important points. In a 
few English and Irish sheets, contour-lines and 
hill-shamng have been attempted on the same 
sheet; but this is unsatisfactory unless the 
contours can be indicated in colour. Latterly, 
numerous sheets have been issued with black 
groundwork, brown roads and hill -shading, 
green woods, and blue water, which fully equal 
the corresponding and justly popular maps of 
continental Surveya 

Beduced maps on the scale of half a mile and 
a Quarter of a mile to one inch are now being 
puDlished, on the colour- scheme given above, 
the agriculturist, however, will derive still 
greater benefit from the map which is the basis 
of all these, viz. that on the scale of six inches 
to one mile, published at prices varying from 
1«. to 2a 6<f . per sheet. Thie was originally a 
county map; out the blank spaces thus left on 
certain sheets are now being gradually filled in. 
This map naturally varies much in style and 
detail in dififerent areas; the sheets of the county 
of Donegal, published about 1839, with contour- 
lines at intervals of 25 ft, and hill-shading also 
in cregay places, repi’esent the original ideal 
t^pe, which proved too elaborate and expen- 
mve. Some of the older sheets, however, remain 
without any contour-lines whatever. The zinco- 
graphed sheets now issued fulfil all topographi- 
cal requirements on lands from sea-level up to 
1000 n. This six-inch Survey represents field- 
boundaries, footpaths, wells, and even the con- 
dition of the land when the map was made, 
whether paric, garden, wood, or faim-land. It 
is now supplemented by a further series of 
sheets on the scale of 1:2500 (approximately 
85 inches to 1 mile), price 3«. each. These are 
especiallv useful near towns, and roads, houses, 
dc., are indicated in colour. [o. a. j. c.] 

OrdOvlolM* For a descrmtion of this geo- 
logical system the reader is referred to the art 
SiLimiAir. 

This conifer is described in 
the art DouaLAS Fir. 

Orsitnlo Olt«iitl«try«~The classification 
of chemical con^unds into two gMt divisions— 
Inorganic and Organic— -was originally intended 


to distinguisii mineral substances trem those of 
animal or vegetable origin. Up till the eaiiy 
part of the 19th century it was thought that 
organic substances could only be foim^ as the 
result of animal or plant life; but this view is 
no longer held, since many typical organic sub- 
stances have been prepaid in recent years in 
the chemical laborato^, and are found to be 
identical in properties with the naturally occur- 
ring compounds. The term ‘ organic chemistry* 
is still retained, how^ever, but is now used as a 
matter of convenience to designate the enormous 
class of compounds which the element carbon 
forms with oxygen, hydrogen, nitrogen, and a 
few other elements. The simplest compounds 
may consist of onlv two elements, e,ff. marsh gas 
—a compound of carbon and hydrogen; or 
cyanogen— a compound of carbon and nitrogen. 
Most commonly, however, the three elements 
^bon, hydrogen, and oxygen are present, as 
in the well-known substances sugar, starch, cel- 
lulose, and many other bodies found in plants. 
The next commonest element is nitrogen, which 
is found in both vegetable and animal organic 
matter. In addition to the elements already 
mentioned, certain animal and vegetable enh- 
stances also contain sulphur and phosphorus. 

Organic substances can easily be distinguished 
from inorganic in the following manner. When 
heated they readily decompose and break up into 
volatile gases or vapours, a residue of carbon 
being left which gradually bums away if the 
heating be continued. If an^ inorganic matter 
is present, it will be left behind as an ash after 
the organic matter has all burned away. 

Sources of Organic Compounds.— (l) Plants 
and animals; (2) petroleum wells, such as those 
of America and Kussia; (3) by the distillation 
of *Qoal tar*; (4) from the dry distillation of 
bituminous shale. 

1. From plants and animals many organic 
compounds are obtained by suitable processes of 
extinction. From plants in particular we get 
such well-known su stances as the sugars, stai^ 
cellulose; the vegetable oils, organic acids, essen- 
tial oils, turpentine, rubier, and many sub- 
stances of great physiological activity such as 
the alkaloids. 

2. The crude petroleum obtained from the 
American and Buasian oil wells consists of a 
mixture of many substance^ and is separated 
into various fractions of different composition 
and varying degrees of volatility by the process 
of * fractional distillation*. 

3. When coal is strongly heated in the absence 
of air, as in the manufacture of coal gas, a great 
variety of gas^us, liquid, and solid volatile pro- 
ducts are obtained, a non-volatile residue of coke, 
together with the inorganic matter present in 
the coal, being left behind in the retort. The 
products of the distillation are passed through 
coolers in which the lees volatue constituents 
condense, the gas pMing on to the gasholder. 
The condensed liquid separates naturally into 
two lajrers: the upper one is known as *gas or 
ammoniacal liquor^, and is the chief source of 
the ammonium compounds of oommeroe; the 
lower layer is the thick, dark, oQv liouid known 
as coal tar. The coal tar is fractionally distilled 
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and Mpiimted rou^ly into pitch and various 
liflht and heavy oila The various fractions 
obtained in this way serve as the starting-point 
for the preparation of many highly important 
organic substances. 

4. In Scotland by the dry distillation of bitu- 
minous shale we get inflammable gas^ ammo- 
nia, oil, and coal tar. By fractional distillation 
of the oil we get naphtha, burning or paraffin oil, 
light mineral oil, and paiaffin wax. 

Symbols and Formula — The chemical ele- 
ments are generally represented bv symbols, 
usually the first one or two letters of the Latin 
name of the element, and by writing these sym- 
bols alongside each other we can easily express 
what elements any given compound contains. 
The symbols of a few of the more common ele- 
ments are given in the following table : — 


Element 

Symbol. 

Atomic 

Weights. 

Aluminium 

A1 

27 

Barium 

Ba 

.... 187 

Calcium 

Oa 

40 

Carbon 

0 

12 

Chlorine 

Cl 

35-5 

Copper 

Hydrogen 

Cu 

H 

63 

1 

Iron 

Fe 

66 

Magnesium 

Mg 

24 

Nitrogen 

N 

14 

Oxygen 

0 

16 

Phosphorus 

P 

31 

PotaMium 

K 

89 

Silicon 

Si 

28 

Sodium 

Na 

28 

Sulphur 

S 

82 


Each symbol, however, is more than a mere 
shorthand method of writing the name of the 
element, and expresses besides a definite amount 
of the element which it denotes. For example, 
acetic acid is represented by the formula C2H4O2 ; 
this indicates, m the first place, that it is a com- 
pound of car^n, hydrogen, and oxygen, and in 
the second, that it contains the carbon, hydro- 

g en, and oxygen in the following proportions 
y weight (see above table): — 

Oi =: 12 X 2 = 24 
H4= 1x4= 4 
O, = 16 X 2 = M 

60 


That is, 60 parts by weight of acetic acid con- 
tains 24 parts of carbon, 4 of hydrogen, and 
32 of oxygen. In a similar way the composi- 
tion by weight of any compound can be derived 
from the Simula by the use of the atomic 
w^hts given above. 

Classification. — In earlier times, when the 
number of chemical compounds Imown was small, 
each substance had a ipecific ntoe which gene- 
rally r^erred to its physical properties; thus, 
thick liquids were generally termed ‘oils*, €,g, 
‘oil of turpmtine’, ‘oil of vitriol*, and ‘oil of 
cloves* — IxMies of the most diverse chemical char- 
acter. Similarly, volatile substances were gene- 
rally known as ‘iqyirits’, ‘spirits of wine*, 
‘spirits of salts*, and ‘iqririts of bartsbom* — 
bodies again posaeariing no cbemkal rimilarity 
whatever. As the number of known ehemicid 
compounds began to increaas^ however, this classi- 


fication of bodies by their appearance had to be 
abandoned, and chemical compounds are now 
classified or grouped according to their chemical 
composition and properties; l^ies found to con- 
sist of the same elements and to possess similar 
properties are placed in the same group, and 
these groups are further divided on similar lines. 
The number of organic substances known is now 
over 70,000, many new substances being dis- 
covered every year. It is obvious, therefore, 
that the systematic classification of such a large 
number of compounds is a matter of considerate 
difficulty and complexity. The principles under- 
lying the classification may be most readily ex- 
plained by the study of one or two of the more 
simple groups: — 


Paraffliis. 

Alcohols. 

Adds. 

CH 4 

cA 

CH 4 O 

CaH^^ ... 

:: 

C.H, 

... CjHaO ... 

.. CaH.0, 

C.H., ... 

^ 6 «ia 

... CJ4H10O 

... CAaO ... 

:: 


If the members of any one of these three groups 
are considered it will be seen that each member 
differs from the member succeeding it by 1 atom 
of carbon and 2 atoms of hydrogen. Correspond- 
ing to this regular change in composition we 
find a gradual difference in their pnysical pro- 
perties. Tlie lower members of these series 
are generally gases or very volatile liquids, then 
follow a senes of liouids of gradually increasing 
boilinff-point, and nnally we have liodieB which 
are soTids at ordinary temperaturea Thus the 
first memlier of the paraffin series, methane or 
marsh gas (CH4), is a gas ; pentane is a 

veiy volatile liciuid, v^ile the members above 
are soliaa Further, the members of 
any one series all exhibit great similarity in their 
behaviour to chemical reagents. The paraffins, 
for example, are very stable substances, resisting 
the action of strong oxidizingagents; thealcoholia 
on the other hand, are much more easily acted 
upon, and are readily oxidized; while the mem- 
bers of the third group differ from both the 
paraffins and the alcohols, which are neutral 
substances, in being typical acids. 

Organic compounds are divided into two main 
groups — the aliphatic or fatty series, and the 
benzene or aromatic series ; and the substances 
in each of these groups are classified in accor- 
dance with the principles indicated above. The 
first group owed its name to the fact that the 
animu and vegetable fats belong to it, and 
the second received its name on account of the 
pleasant aromatic odour of some of the earliest 
Known members. Only a comparatively small 
number of organic sub^nces are of direct in- 
terest or importance to the agriculturist, and 
these are dealt with in special articles through- 
out the Cyclopedia. [a. l.] 

Orsmnie MatiurM. — Dung, Beawe^ 
composts composed of plant residues, refuse oil 
cakes and meals, woql, horn and all other man- 
ures composed of plant and animal substances, 
consist largely or entirely of organic matter. 
Organic matter consists of compounds of caribou 
wiui hydrogen, oxygen, nitregen, and other ele- 
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menta, which oompounda undergo deoompoaition 
with greater or less I'eadiness. When placed 
in ^e soil, organic manures are oxidized and 
decomposed with production of carbon dioxide 
gas and the dark - coloured, complex organic 
matters which we call humus. The special 
value of organic manures lies in the fact that 
they produce humus, which has a most impor- 
tant effect on the condition and tilth of the soil, 
liie chief organic manures, such as farmyard 
manure, seaweed, the nitrogenous organic man- 
ures, j8tc.f are dealt with elsewhere under their 
appropriate headings. The percentages of ni- 
trogen and ash constituents in organic manures 
vary very greatly. All plant and animal sub- 
stances which are used as manure contain some 
nitrogen, and some of them, such as flesh, blood, 
wool, and other animal substances, are highly 
nitrogenous (see Nitrogenous Organic Man- 
ures). On the other hand, few of the organic 
manures are rich in phosphates and potash. 
Oenerally speaking, they are either all-round 
manures, not very high in any of the chief man- 
urial constituents— farmyard manure is an ex- 
ample — or they are specially nitrogenous man- 
ures like blood, flesh, and wool. 

Organic manures are very popular with prac- 
tical agriculturists. As these manures have to 
undergo decomposition in the soil before their 
constituents become available for use by plants, 
their action is prolonged and steady. Thus 
manures like shoddy, horn dust, and rape dust 
are preferred by most growers of hops, vines, 
roses, &c., to quick-acting mineral manures like 
sulphate of ammonia and nitrate of soda. It has 
been shown by experiment that if equal quan- 
tities of nitrogen are applied in the forms of, say, 
nitrate of somi and shindy to two equal plots, 
the quick-acting and highly soluble nitrate of 
soda will almost certainly give a greater return 
in ciw than the shoddy in the first year. But 
the effect of the nitrate of soda is all used up in 
one season, while the slowly decomposi^ shoddy 
continues to act for several seasona Therefore 
if manures like shoddy are applied every season 
their residues accumulate in the soil, until even- 
tually the soil becomes so rich in nitrogenous 
matter that the effect produced by the continu- 
ously decomposing residues of formerly applied 
manures is sufficient to make the effect of the 
slow-acting manure almost if not quite equal to 
that of an equal weight of nitrogen in a quick- 
acting manure appliM eveiyr year. Further, 
the sfow-acting manure has the advantage that 
its action is gradual and continuous throughout 
the whole season, while a quick-acting manure 
exerts its main effect rapimy and for a short 
peri^^nly, and therefore is apt to be forcing 
in iil No doubt the mineral manures 

can be ipnile to give as good or better returns 
both in ^Mantity and ijuality of pipduce if 
wisely us^ ;i|Ut it requires more skill to use 
them in propeif» quantity. Another advantage 
of organic manures is that they 8U|m^ humus 
to the soil, by which the warmth, watttl^liolding 
power, tilth, and other properties are .largely 
affected and on whidi its fmility lataely dsK 
pends. . 

One disadvantage which applies to asvjpral 


of the organic manures is that they are gene* 
rally very dear. Manures like rape dust^ dried 
blo^. Am and fish guanos, &c., are limited in 
supply, but popular and in good demand. The 
price cnarged for them, therefore, is often far in 
excess of uiat for which equal quantities of all 
the substances of manurial value — including the 
humus— which they contain could be obtained 
in other first-class materials. [j. hJ 

OrsMisatloii, Affrioultuiml. — The 
term * agricultural organization or co-operation’ 
is used freely in Great Britain and Ireland in 
reference to various proposals that have been 
carried out, especially of late years, for combina- 
tion amongst farmers; but the name when ap- 
plied to many of the undertakings called * co- 
operative’ is misapplied, and in consequence 
genuine co-operative efforts have been brought 
into disrepute. The form of organization proved 
to be best suited to the farmers industry is the 
co-operative society, and this requires for its 
successful development the loyal co-operation of 
all its membera. ^ They enter into a relationship 
with each other wholly different to that whicn 
exists between the shareholders of a joint-stock 
company. Each member of a co-operative society 
has something to do, and the progress of these 
associations may be measured generally by the 
extent to which the members display that loyalty 
in co-operation, failing which the mutual bene- 
fits w'hich the undertaking is intended to confer 
cannot be I'ealized.’ In a properly constituted 
agricultural co-operative society the amount of 
the capitol is not fixed; the shares can be allotted 
at any time to any would-be member; the inter- 
est payable upon the capital is limited usually 
to 5 per cen^ and the bulk of the profits is 
divide amongst the members as a bonus upon 
the amount of their sales through the society 
and their purchases therefrom. A limited lia- 
bility company in which farmers take shares 
may be a form of combination, but it is not 
co-operation, and as a business effort is likely 
to be shortlived. A true co-operative society is 
very different from this. By the limitation of 
the interest on the share capital the society can- 
not become a mere concern for the investment 
of capital, because whatever profit is made over 
and above the 5 per cent is divided amongst 
the members in the shape of a bonus at the end 
of the year, in proportion to the trade they 
have done through the society. The fact ^t 
the share capitid is not fixed, and that fresh 
shares may be allotted at any time on applica- 
tion, prevents the shares rising in value, and 
enables any farmer in the district to join the so- 
ciety at any time. Th roughou t the U nited 
dom agricultural economists are preaching we 
gospel of co-operation as applied to the farming 
industry, and more and more men are proving 
the truth of these co-operative principles, flint 
in Ireland under the leadership of Sir Hora^p 
Plunkett, then in England unoer the guidance 
of Mr. R A. Yerburgh, and later in Scotland 
pioneered by Sir John Gilmour. In each coun- 
try an agricultural organization society has been 
established. These bodies are purely propagan- 
dist, and are known respectively as the Irish, 
English, and Scottish Agricultural Qxganisa- 
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tion Sooietiet. In 1894 the Irish society was 
formed. For five years previously Sir Horace 
Plunkett had g^ne up and down the country 
ti^inj^ to convince the farmers of the need for 
orgamzation. The progress in Ireland has been 
remarkable. The annual report of the Irish 
Agricultural Organization Society dated June 
30th, 1909, shows the existence of 292 co-opera- 
tive dairy societies, 57 auxiliary societies, 166 
agricultural societies, 267 credit banks, 24 poul- 
try societies, 35 home industries associations, 
3 beekeeping societies, 12 flax societies 4 fede- 
rations, and 12 miscellaneous societies, including 
l>acon curing. The aggregate membership of 
the societies is stated at aMut 100.000. and the 
turnover at about £2,000,000. The headquarters 
of the Irish Agricultural Organization Society 
are at Plunkett House, Merrion ^uare, Dublin. 
The English Agricultural Organization Society 
was founded in 1901. Forms of agricultural co- 
operation had existed in England previously, and 
farmers’ clubs in many districts had undertaken 
the joint purchase of agricultutul rcquirements. 
Co-operative purchase and sale were included 
in the programme of the National Agricultural 
Union founded by Lord Winchilsea in 1892; 
but it was not until the formation of the Bri- 
tish Agricultural Organization Society by Mr. 
W. L. ^arleton in 1900 that systematic efforts 
were made to promote agricultural co-operation 
in Great Britain. In 1901 an amal^mation 
was effected between the British Agricultural 
Organization Society and the National Agri- 
cultural Union through the efforts of Mr. R. A. 
Yerburgh, then M.P. for Chester, who accepted 
the presidency of the united bodies on the con- 
dition that political work was debarred, and 
the sole object of the society the promotion of 
agricultural organization. The new body was 
registered, and is known familiarly as the A.O.S. 
Mr. Yerburgh has been the president since its 
formation. 

The number of societies affiliated to the Agri- 
cultural Organization Society at the end of 1909 
was 331, consisting of 138 societies for the sup- 
ply of recjuirements or sale of produce, 135 
small holdings and allotments societies, 13 daily 
societies, 29 agricultural credit societies, and 16 
miscellaneous societies. 

The total membership of the affiliated societies 
and their aggregate turnover in 1909 cannot be 
stat^ with accuracy as the returns are not yet 
available, but it may be estimated that the mem- 
bership at the end of the year was about 16,500 
as compared with 15,000 at the end of 1908, and 
that the total turnover was about £875^900 as 
compar^ with £770,000 in 1906. The offices of 
the society are at Dacre House, Dacre Street, 
Westminster, London, aW. • 

The English Small Holdinn Act^ 1908, has 
produced an interesting development. It was 
apparent to the promoters or the bill that 
without co-operative effort the life of the small- 
holder would ^ difficult. One clause of the 
bill dealing with Of>-operation empowered the 
Board of Amculture and Fisheries, subject to 
the approval of the Treasury, to m^e a grant 
to any socie^ having as one of its objects the 
promotion of oo-operaUon in connection with 


the cultivation of small holdings or allotmenta 
An application for a pant was made by the 
Agricultural Organization Society, and the grant 
was g^en on the following conditions: — 

1. ^at a grant of £1200 should be made if 
the income of the society from subscriptions 
and donations in each year were not less than 
£1200. 

2. That if the income from subscriptions and 
donations exceeded £1200, the grant should be 
increased to an amount equal to such income, 
with a maximum of £1600. 

3. That the grant in any year should be 
calculated upon the income of the society from 
subscriptions and donations in the previous 
year. 

The committee of the Agricultural Organiza- 
tion Society has been reconstructed and con- 
sists of twenty-four members, six of whom are 
to be nominated by the Board of Agriculture 
and Fisheries. 

The Scottish Apicultural Orpnization So- 
ciety was founded in 1905. At the end of 1908 
the number of Scottish societies was twenty- 
three. The annual report says these societies 
have been formed for the purchase of seeds, 
manures, implements, and otner requisites, and 
for the sale of produce, especially of milk and 
eggs. The offices of the Scottish Agricultural 
Organization Society are at 5 St. Andrew Square, 
Edinburgh. 

The growth of the agricultural co-operative 
movement in the three countries has been 
steady, and after serious deliberation in 1908 
it was decided that some permanent machinery 
should be established whereby mutual consul- 
tation in matters rclating to organization and 
united action in trade concerns could be resorted 
to, when the general work of the three countries 
could be furthered thereby. Two organizations 
were formed, a Joint B^rd for Agricultural 
Organization and a Joint Board for A^^ricul- 
tural Co-operative Trade, with Sir Horace 
Plunkett as chairman of each body. It is 
hoped that by the interchange of experience, 
and by the consideration of aoVice on the mat- 
ters brought forward for deliberation, the work 
of the co-operative societies in the three coun- 
tries will be strengthened, and the interests of 
the agricultural communities will be protected. 

The National Poultry Organization Society 
has played an important part in organizing the 
poultry industry of Great Britain. The society 
was founded to cany out the following objects: — 

(а) The organization and development of the 
poultry industry as a most important branch of 
British agriculture. 

(б) The improvement of the quality and the 
increase of the quantity of eggs, poultry, 
produced in the Unitea Sangdom. 

(c) The maintenance of regularity and uni- 
formity of supply. 

i d) 'The provision of facilities for rapid transit 
e) To bring the producers and retailers into 
closer touch, in order that the best available 
market may be obtained at a minimum cost 
The organiziim work of the society since 
April 1, 190& fias been taken over by the 
Agricultural Organization Society under the 
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arruigeiiient made between the Board of Am- 
colture and that society, leaving the Ponl^ 
Organization to carry on the wora dealing with 
the improvement of ^gs and poultry and the 
marketing of same. The headouarters of this 
organization are at Begent House, Hanover 
Square, London, W, [j. N. h.] 

Ori^la antiqua (the Yapourer Moth). — 
The Yapourer Moth is destructive alike to vari- 
ous fruit and forest treea The caterpillars being 
most voracious, devour the foliage very raven- 


Vapourer Moth (Or^pia antigua) 

1, Mal«) : 2, female ; 8, caterpillar. 

ouslv. The male moth is found flying mostly 
in tne autumn; in colour it is bright, rich, 
deep reddish-brown, with traces of a pale spot 
on each fore wing; the body is thin and the 
antennce pectinated; the length is over ^ in. and 
the wing expanse over 1 in. The male flies in 
bright sunshine in an erratic but rapid manner. 
The female is devoid of wings; she is very fat 
and swollen, gi'ey in colour. As soon as the 
female is hat(£ed she crawls out of her cocoon 
and remains there. After being fertilized by 
the male she deposits her eggs in large masses 
side by side on the outer part of the cocoon 
and then dies. 

The caterpillars which emerge from the eggs 
next spring vary in length from about in. 
to nearly 2 in. when full grown; they are 
dai*k-grey spotted with small red tubercles, and 
have four large tufts of pale-yellowish or pale- 
brownish hairs on the ba^, two bunches of long 
ham pointing forwards in front, one on each side 
of the fifth segment and another long one point- 
ing backwards 4)ver the tail; the hairs in these 
five tufts are * pinlike' in structure. They feed 
freely on the surface of the leaves soon after 
hatching until full-grown, which may be from 
J une to^ptember. They then spin an irrqpilar 
cocoon of dull-grey silk mixed with hairs shed 
from their homes and with some fine powder. 
These coooons are spun amongst the leaves, 



amnst twigs and stems of trees, and on lenoea 
within the cocoons the larvae change to dull- 
yellowish-brown pupae slightlv haij^, the female 
pupae are larger thim the male. The length of 
time in this stage is about two weeks, then the 
male escapes and files about, and a little later 
the females crawl forth on to their cocoons. 

This moth is common over England. Amongst 
fruit trees the plums are most attacked, then 
pears, and then apples. In the south of Eng- 
land the moth seldom is found before August 
PrepaniioH and Reniediet , — All cocoons should 
be destroyed in winter when any trace of the 
eggs is to be seen upon them. Much danmge 
will be saved in this way. The larvae that 
hatch out may easily be poisoned by spraying 
the trees with arsenate of lead. [v. v. t.] 
Ornitholognf that branch of natural 
science which deals with the origin, anatomy, 
geographical distribution, zoological position 
in the animal world, variations of plumage, 
and habits of birda In this article some 
attention will be paid to birds in their eco- 
nomic relationship to the agricultural and 
horticultural industries. 

The economic position of the House Spar- 
row in relation to agriculture and horticulture 
has inspired more controversy than nearly all 
other species of British birds combined, if we 
except the Book. For the first time in the 
histoxy of ornithology a Select Committee ^sat' 
on the House Sparrow in 1873. An enormous 
amount of evidence was taken. Here it is 
only necessary to say that the inference drawn 
from the opinions and facts submitted was 
that ‘about 76 per cent of an adult sparrow’s 
food during its life is corn of some kind ; the 
remaining 25 per cent was roughly divided as 
follows: — 


Seeds of weeds 
Green ihmu ... 
Beetles 

Catendllars ... 
Wingetl inseots 
* Other things * 


10 per cent. 
3 

I " 

6 


Added to this damaging bill of fare must be 
debited against this bird its pugnacity in per- 
sistently driving away Swallows and House 
Martins, especially the latter, both of these birds 
being wholly insectivorous. We must bear in 
mind, how^ever, that much of the grain found 
in the stomachs of the thousands of sparrows 
destroyed would be picked up from horse drop- 

S in town and village streets and rural 
c highways, as much of that feedingstufi, 
especial^ oats, is discharged in an undigested 
form. &UaDcing the evidence pro and oon, the 
impartial verdict must be that the House Spar- 
row does almost infinitely more harm than good. 

All species of the family Oorvidie — ravens, 
carrion crows, hooded crows, rooks, jackdaw|, 
choughs, jays, and magpies — are, in widely 
diveiging degrees, more or less injurious. 
Bavens and choughs have become so scarce that 
they hardly count, although of late yea^ under 
the vigorous administrauon of the Wild Birda 
Protection Act, ravens have oonmderably in- 
muased in Galloway and Kirkcudbright^ so that 
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there it a proepect of this eoedes being with- 
drawn from the protective acnedole. It is dif- 
ferent with the other spedee, eepeciallj rooka, 
magpies, jackdaws, and crowi^ the latter two 
species Ming most destructive in every respect 
Rooks are on a different economic plane, and 
their habits have given rise to no end of con- 
troversy statistical, biological, and sentimental 
During the last quarter of a century or more, 
rooks have chan^ their nesting habits to a 
marked decree, and so far on inexplicable 
grounds. This rook communal I'evolution has 
taken the form of the breaking up of great and 
ancient rookeries into widely scattered pHiit 
bodies, even to single nests in individual trees. 
Rooks, however, have not materially changed 
their feeding habits, certainly in no ways since 
Sir John Gumour, Bart., of Montrave, carried 
out his enquiry into the subject (1894-95). 
His figures show 58 per cent of cereal con- 
sumption compared with 23 per cent of insects, 
gi'ulM, &c., and on a superficial glance the case 
stands as a black indictment of the R(K>k. But, 
as in the far worse case of the House Sparrow, 
the large percentage of consumption of injurious 
insect grubs must count for a very great deal 
on the credit side of the Rook’s account 

Such considerations tell to a considerable ex- 
tent in favour of jackdaws, very little in favour 
of ma^ies, most destructive of the eggs and 
even n^glings of various kinds of insectivorous 
birds; wnereas the carrion and hooded crows 
are almost wholly mischievous, and as for jays 
they are becoming so scarce that their economic 
position is hardly worth considering. 

In his enauiry Sir John Gilmour embraced 
starlings ana wood pigeons. The fluctuation 
of what may be termed the Starling population 
is a great mystery and cannot be assigned to 
increase or decrease of natural food, worms, and 
grubs of injurious insects. Going back for close 
on half a century and really embiticing the 
country from John o’ Groat’s to Land’s End, it 
is notorious that starlings as resident breeding 
species have almost completely deserted some 
localities, whereas they are now abundant in 
places where formerly they were unknown or 
excessively scarce. Why these birds should regu- 
larly brera only once a season in some areas, 
and regularly twice in other^ and occasionally 
three times in a few districts, is equally puzzling. 
Here, however, abundance of specific kinds of 
natund foods or the absence of these may in- 
fluenM fecundity. The subject is worthy of 
practical investigation. In hts analysis of star- 
ling stomachs’ contents these birds come out 
venr favourably in Sir John Gilmouris report, 
and that has b^n more than confirmed by sub- 
ae^ent investigations. 

Ibe Wood Pigeon {Cclumba palwnbu8\ dliai 
CuslMt, Cushy-o^ or Quest, comes out very 
bad in Sir John Gilmour’s report. As a matter 
of &ct, it is the worst feather foe farmers have, 
and has only one really good quality — when 
properly cooxed and served up under piecrust. 
It also aflTords good sport, and the man who can 
show a good bag of cuauts must be not only 
a woodcndtsman^ Imt a partieulariy good shot 
As for the British Fklconicbe— peregrine fd- 


cons, kestrels, merlins^ sparrow-hawks, Ac. — 
there is not one of the specie that farmers should 
not rank among their friends, and even game 
preservers might find it to their advantage to 
spare the worst of them, the Snarrow-hawk 
(Aecipiter nisus^ In the years 1881-2 a plague 
of voles (JrpiOfla agreitu) worked enormous 
damage in several of the Sottish Border coun- 
ties. The loss in two years was estimated at 
many thousands of pounds, and that visitation 
was onljr an unusual aggravation of a verminous 
infestation that had OMn going on for many 
years, panfxuBu with the pomstent destruction 
of all kinas of hawks and owls not only by 
gamekeepers but by farmers. 

The gi^ual re-establishment of the Lapwing, 
alicu Peewit, in greater numbers in various 
paits of the country is a most gratifying fact, 
tor there is no bird in existence so unqualifiedly 
the friend of the farmer as thia 
All insectivorous birds should be rigidly pro- 
tected, and if duly enforced the existing Act 
for that purpose is ample in every part of the 
country. See also art. Birds, and articles on 
specific birds, Rook, [o. w. m.] 

OmlthomylA avioularla, Linn, (the 
Poultry Spider Fly), is one of the winged para- 



Poultry Spider Fly {Omithomyia avieularUi) 

sites which infests birds. It occurs upon fowls, 
the blackcock, pipit, and lark, &c. It runs side- 
ways amongst tne feathers, sucking the birds 
with its fine sharp proboocis. 0. avtcularia ex- 
pands nearly i in., is flat, shining, dusky, green 
or tawny; tne thorax has a reddiim-brown dorsal 
stripe; the head is orbicular, whitish beneath 
(fig. 1); eyes large and black; mouth formed 
of two valves, with three fine homy tubes be- 
tween them (fig. 2), and a short bristly horn on 
each side (fig. 3); abdomen orbicular, leathery, 
and hairy, the apex notched; wings anmle, with 
pitchy costal nervures; legs stout and bristly, 
the feet armed with cleft claws (fig. 4, a fore leg, 
much magnified). It rests with its wings flat 
on the back (fig. 6); when flying it appears as 
in fig. 6 (magnined). It is generally found crawl- 
ing about around the nostrils and ears, crawling 
into the openings and setting up violent irrita- 
tion. The flies can easUy be clWed from the 
cavities by sponging the openings with asafoe- 
tida (4 (MS. to 1 qt of water> [J* c.] 

[f. V. T. 

O^fiiptofi Fonflr— No race of poultry 
within recent years attained the same degree 
of popularity as the Orpington, and more espe* 
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daily the Buff Ori>ingtoD. It differs from 
many other breeds in that its varieties were 
separately formed, and the diverse elements 
bred to one jreneral type. The first Orping- 
ton was the Slack, produced the late 
William Cook from Minorca, Plymouth Bock, 
and Langshan, the last named having half the 
total influence. It attained a large measure of 
favour, more especially among small poulti^- 
keepem in the great centres of population, as it 
proved a auiet bird, a good layer, and suitable 
tor the taole. Next came the Buff, in which 



Buff Orpingtons 


both Dorking and Cochin blood are intermingled, 
the former giving to it white flesh and legs, ana 
the latter tne cmour of plumage, and shape to 
some extent This was one of the earliest races 
to combine production of tinted-shelled eggs with 
white flesh and legs — a combination which has 
made it especially acceptable at home and abroad. 
Both on tne Continent and in the Colonies this 
variety is steadily winning a leading position, 
as much due to its meat qualities as to the fact 
that it is a fair layer. The third variety is the 
White, which is probablpr a sport from the Black 
or Buff. It lays large-sized tinted-shelled eggs, 
and in Denmark is finding favour on Uiat ac- 
* ^unt It is white in legs, Mt, and flesh. What 
is known as the Span^^ is really a speckled 
Bed Sussex. The Orpington is one of the larger 
br^s, males weighing when fully grown 9 to 
10 lb., and females 7 to 6 lb. The body is broad 
and dieep, and the breast carried well forward 
gives it an appearance of large size, which is 
enhanced by tne shortish legs and bv the large 
wings. The legs are stout but liffht-lx>ned, and 
there are four toes on each foot The head is small 
and neat, surmounted b^ medium-sised single 
comb. So far as ooloranon of plumage is oon- 
cemedt Blacks are metallic and ITV^ite pure 


bluish-white; the Buflk are v^ uncertain, and 
a mistake has been made in striving for buff taila 
Black or very dark brown tails would be more 
natural, since it is generally found that the dark- 
tailed fowls are the most vigorous. The Orping- 
ton belongs to the General Purpose clas^ having 
a combination of qualities, namely, a fairly good 
layer, producing excellent flesh, and the hens 
reliable sitters and mothers. The chickens are 
hardy, but thrive better on light soils than on 
heavy land. [e. b.] 

OrthMls^ Insignia ^the Lantana or Kew 
Bugi— In this country this scale insect is con- 
flned to greenhousea It was flrst found at 
Kew in 1867 on a Strobilantbes in the Botanic 
Gardens, and has spread partly by constant 
fresh importations over the county. It feeds 
on a great variety of plants. Unlike most 
scale inMcts the *Lfmtana Bug’ is active, its six 
le^ being long, as also are its antennee. In 
colour the female insect is bottle-green or black- 
ish, legs and antennae fulvous, surrounded bv a 
margin of flat waxy white plates, which after 
the first three on each side are directed back- 
wards and downwards, at the end a long white 
tail-like process proceeds composed of waxy plates. 
The male is winged and has very long slender an- 
tennae, greyish, very delicate wings, and a tuft 
of long silky white filaments at end of the 
body, and very black eyes. The life-history has 
been followed abroad. There appear to be a 
succession of broods, insects in all stages being 
found at all times of the year. This t^es place 
in hothouses in this country. The males appear 
only at irregular intervals, parthenogenetic re- 
production being usual. It is doubtful if a gene- 
ration of males occurs even once a year. The 
male has only been recorded from Cevlon, none 
has yet been found in this country. Tne females 
are veiy destructive. 

Treatment , — The most effective treatment is 
fumigation with hydrocyanic acid gas. Parafiin 
emulsion is good when on hardv plants, but 
delicate plants will not stand such a wash. 

[f. V. T.] 

OrthoolAMf a potash felspar which occurs 
as a mineral constituent of many rocks. See 
Felspar. 

OMinis fHt (the Frit Fly). — This is a 
small black fly a little less than | in. long; it 
is rather shiny, the legs black, with dull-yellow- 
ish areas. It can easily be identified in the field 
by its skipping and jumping movements, being 
very active in habits. On the Continent ^th 
oats and barley are attacked, but so far it has 
not been observed in barley in this country 
except by Curtis. Instances of the com being 
damaged have also come to the notice of the 
writer during the last few yeara The main 
attack in this country is by the larvae damaging 
the young oat plants. The disease is frequently 
spoken of as *potley ’ or * bottley oats'. The at» 
tacked plants present a very marked appearanoe. 
About the end of May the first signs oommenoe, 
and ^tinue throughout June. The leaves, 
especially the oentral ones, turn reddish-brown ; 
the whole plant becomes stunted, brown, and 
ahriyelled, and usually dies in the middle, but 
may tiller out and pmuoe a certain amoonti 
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but often diet right book. On exunininff the 

S uite and gr^uHlj palling the leavee off, we 
d email white and grey magrote hidden be- 
tween them and the etalk, and Sim in the centre 
jaet above the level of the ground. 

The fly ii found from the third week in April 
to the beginning of May. She lays one or two, 
sometimes four, eggs on each young oat plant 
As many as seventy eggs have been found in 
one fly. The maggot is cylindrical, and footless. 
It can be easilv identified by two branched 
processes near the head, which are respiratoi^, 
whilst at the tail-end are two prominent wart- 
like structures used for the same purpose. The 
pupa is encased in the dried larval skin (pu- 
parium). This puparium is bright brown, cylin- 
drical, and has two prominences at one end, the 
remnants of the two wartlike processes seen in 
the maggot The flies hatch out from the pu- 
paria early in July. The summer brood lays 



1, S, Oteinit frU (tail liie and roifotfled); 8, base of 
blade eaten throogh ; 4, lanra In oat; 6, pupa (nat. sU^; 
fL 7, Sigalphut eatuiatiu (nat siie and magnifledX a lly 
that destroys the Oscinls lanr*. 


its eggs in the ears, and the larvae feed upon the 
developing cobs and thus check their growth, 
resulting in badly shrivelled samples. These 
maggots pupate amount the com, and the pu- 
pana come out when the srain is threshed, l^is 
second or summer brood hatch out in the latter 
p^ of August, and we find the small black 
flies then in swarms in granaries, outhouses, 
and bama MAny of these flies make their way 
to the fields and deposit their eggs on various 
wild grasses, and these hatch into flies, which 
hatch out and attack the oats in the following 
year. The flies live only a short time. There is at 
present no evidence to show that they winter in 
the puparium stage and may thus be distributed 
with seed. The attack undoubtedly comes from 
wild g rasses . The Frit Fiy prefers oats, for in 
dredge com oats are attacks and not the barley. 

TriaimenL — ^The only thing that can be done 
is to ge(t the seed in as early as possible, so that 
the plant has a fair start before the flies are 
about^ and the use of some stimulating manure 
as a topdressing when we first notice the oats 
beoQming *potl^’. Bough ffiasses at headlan<is 
and along hedgerows shoulabe burnt in winter. 

[F.T.I.] 


Onlwrs, OuKIvmtlOfi of.— In the United 
Kinj^om, willow rods or osiers are nlmost ex- 
clusively used in the manufacture of basketware 
of all kinds. For this purpose the value of tlie 
rods depends chiefly u^n their len^h, tough- 
ness, and flexibility, and tc obtain ttiese quali- 
ties it is necessary to grow the willows closely 
together, and to cut them back to the ground 
level at frequent intervals The plantations 
thus treated are technically known as * beds’ 
or * holts’, and their cultivation on a large 
scale in the United Kingdom is principally con- 
fined to the banks of the larger riven^ and 
tracts of low-lying land difficult to drain for 
agricultural purpom 

The species of willows used for basketmaking 
are numerous, and vary in different districts. 
The most important are the following;: Salix 
viminalitf the Common Oner (long skin, black 
tops, &C.) ; S, triandm^ the French or Almond- 
leaved Willow (Norfolk, black mauls, Ac.); 

the Crack Willow (Spaniards, &c.) ; and 
S. ourpurea^ the Bitter or Purple Willow (dark 
dicKs, &c.). This last-named willow thrives 
better on d^ or sandy soil than most species. 
The names in parentheses are those by which 
they are fr^uently known in the trade. Of the 
above species, & viminalis and frugilU produce 
strong rods, 8, triandra medium, and 8 , pur* 
puTta light canes or osiers. 

The soils and situations most suitable for 
osier cultivation are found on the alluvial banks 
of slow or sluggish rivers, which frequently 
overflow during tne winter months, and deposit 
a rich layer of mud on the surface. In such 
situations the osiers make a vigorous fp*owth, 
and the productive capacity of the beds w main- 
tained for many yeara Osiers can, however, 
be successfully grown on any soil of average 
depth and fertility, provided the rainfall is not 
too light; but unless artificially irrigated or 
manured, the beds become exhausted with con- 
tinuous cutting. The preparation of the ground 
for osiers vanes from orainary ploughii^ and 
harrowing to deep trenching by nano, vvliere 
the soil is free from roots, stones, open drains, 
and inequalities of the surface, and summer 
flooding is unlikely to occur, the ground can 
be ploughed, and a crop of potatoes, roots, or 
cereals put in for the purpose of cleaning the 
surface for planting in the following spring. 
With a rougn and uneven surface, or soil full 
of roots and stumps of woody plantix ploughing 
is seldom practicable, and spade labour is neces- 
sary. To obtain satisfactory resultiL the soil 
should be trenched to a depth of l| to 2 ft., 
and all surface growth completely buried. 

In wet or swampy ground the first opera- 
tion should be the oraining of the surface by 
cutting mn drains down to the lowest depth 
which will allow a fall in dry weather. These 
drains should run in nuallel lines,^ and be about 
half a chain apart where the fall is sufficient to 
carry off the water as it collects. In very wet 
or swampy ground with little fall, it is often 
n eces s a ry to cut drains at intervals of 4 or 
5 yds., and raise the general level of the sur- 
fs^ b^ween them with the soil taken out 

In planting the beds, cuttings fhnn 9 to 12 in. 
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in lengUi. and made from wood not lew than 
^ in. m oiameter, are aet out in straight lines 
psjpallel to the main drains. The stronger yarie- 
ties (S. vminalii^ fragilii^ triamdra^ &c.) are 
usually planted at the rate of 10,000 to 12,000 
per statute acre, or 2 to 3 ft apart in the rows, 
and 2 ft from plant to plant The smaller 
varieties {B. purpurea^ &a) should be planted 
closer, or 2 ft between the rows, and 1 to ft 
from plant to plant Closer planting results in 
a heavier yield for the first five years. 

Planting is best done in February or March, 
provided the soil is fairly dry at the time. An 
ordinary garden line should be stretched along 
the Buttace, and the cuttings pushed into the 
ground at the proper intervals to within 2 in. 
of their full depth, taking care that the buds 
are pointing upward During the first summer 
after planting, the beds should be handhoed as 
often as necessary, as the ultimate success of 
the crop depends greatly upon the suppression 
of weeos and rubbish. In the case of tne widely 
planted sets, hoeing can often be done with a 
fight horse hoe after the first season, but until 
the plants are thoroughly established, hand 
work is preferabla 

Cutting rods should be done between Octo- 
ber and March. Each rod should be cut cleanly 
off with a strong pruning knife, leaving not 
inoro than in. of the r^ remaining on the 
stump or stool. Strict attention should be paid 
to this point, as badly-cut beds quickly degene- 
rate, and diminish in yield and quality. After 
cutting, any blanks in the lines can be filled in 
by pushing into the ground a strong full-length 
r^, which, after the first season, can be cut to 
the level of the other stools, taking care that the 
rod thus inserted belongs to the same species as 
the bed. The preparation of the rods for market 
may consist in simply sorting and tying them in 
bundles in the green and unpeeled state, or may 
consist in * peeling’ or ^bumng’. In ordinary 
peeling, the rods are placed, butt downwards, 
in shallow ponds in April or May, which excites 
the cambium layer into activity, and allows 
the bai'k to be easily peeled off. * Buffing ' con- 
sists ill steaming or boiling the rods with the 
same object in view, but when so treated the 
rods acquire a brown or buff colour which 
improves their appearance for many kinds of 
basketwork. 

The cost of preparing the gi*ound, cuttings 
and planting, &c., amounts to from to 
per statute acre, and a bed properly formed and 
managed should continue in good bearing for 
about twenty years. An average yield may be 
put at 4 to 5 tons per acre, with a value of £b 
per ton in the green state. Allowing £b per 
acre for interest and cost of maintenance, the 
annual profits may work out at ;C10 to per 
aors^ To obtain these results, however, good 
markets for green rods must exist in the im- 
mediate neighbourhood, or exceptional transit 
facilitiw be provided. [a. a r.] 

or inflammation of the bone, is 
known in both the acute and in the chrome 
fbnns. Acute ostitis, which is of comparatively 
rare oeonrrenoe in the horse, is usnally found in 
tbs bones of the limbs below the knee joint, and 


often involves a huge area of the bona Osses 
of ostitis affbcting the upper mid lower jsw- 
bones have been reported. This malady is usu- 
ally the result of some external injury caused 
by some sharp instrument, as. a nau in the 
foot. Acute Iraenesa, attended with great pain 
and a swelling of the surrounding pa^ accom- 
panies this diseasa Abscesses form, and from 
these pus is discharged. The bone begins to 
decay, and blood-poisoning often follows. Even 
if the patient recovers he is seldom useful for 
after- work. The chronic form of ostitis is more 
common and less dangerous than the acute form. 
Here the affected bone becomes porous and 
spongy; this condition is succeeded by a pro- 
cess of ossification, so that the soft porous con- 
dition of the bone is changed into a state of 
great density and hardness. For treatment see 
Bone, Disbases of; Necrosis. 

Owtrloh (Struthio), a genus of running birds 
with raftlike unkeeled breast bone. There are 
two or three species, distributed over Africa, 
and occurring also in Arabia and Syria. Tlie 
Osttich is tlie largest of living biids, standing 
6 to 8 ft high, and weighing up to 300 lb. 
The legs are very powerful, but extraordinarily 
brittle ; there are only two toes-— the third and 
fourth. The wings are not used in flight, but 
are outspread in running, and may increase the 
bird’s swiftness. Their natural home is in the 
desert, and they often accompany zebras and 
antelopes. The Ostrich is polygamous, a cock 
being often accompanied by three or four hens, 
^lese females lay their eggs in a common hole 
in the sand, usually fifteen to thirty eggs, but 
there may be many more scattered i^ut in 
the nest. The male sits closely all night; the 
females take turns during the day, but often 
leave the eggs just covered over with sand. 
The male aOro tULes part in the care of the 
young birds. Tliere are two African species — 
a southei'n one, Struthio australis, connned to 
the south of the Zambesi and Cunene rivers ; a 
northern one, S, massarciu, with a reddish ne^ 
occurring in German East Africa. The South 
American Ostrich (RheaX with three toes, is 
easily acclimatized, but the feathers are of little 
commercial value. See next article, [j. A. T.] 

Ostrich Fsumlni^ is carried on m various 
parts of the world: South Africa, North Afri^ 
Arizona, California, New Zealand, Australia, 
and southern Europe. But of all these. Gape 
Golonv is by for the most important, as it is 
also tne place of its origin. There the number 
of birds, including chicks, reaches over a million, 
and in 1907 the export value of the feathers 
amounted to Al,879,fi06. 

The ostrich a formed solely for the feathers 
which it prodttosa, there being no other use to 
which any part of the bird is applied. Where 
properly conducted the industry is very re- 
munerative^ but it requires much experience 
and intelligenoe. From their gracefulness and' 
delicacy when curled, ostrich plumes are peculi- 
arly suitable for personal decoration, and m one 
form or another seem to be ever in fosbioa’s 
demand, so that the future of the indostry 
seems well assured. It is eetimated that at 
least £5,000,000 per annum are paid to Uie re- 
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Oittfeli Furadag 

teilm of Qotridi iwthiffi, when tlit ktter hgf fbnt dippiag of fntlitni whidi are known no 
boon finuiiod mod mmumt^rgd roody for woor. apodonoo, io tokon wbon tbo ehieki oro nbont 
In the oorlj doyo oetrieh plumes wore ob- aut montha ol^ and the quills are drawn two 
tained by huntiaff and killing the wild bir^ montha later, iireapootivo of the aeaaon, other- 
and thm are atiU parts ci AMck where this wise irregularities would be introduced. The 
is carried on to a small deme. It ia only second crop of plumes requires about sin months 
within Uie last fifty years that the farming for its growth, and the quills two months longer 
industry has arisen, the ostrich readily lending in whirii to ripen, and under favourable ciroum- 
itself to domestication. At first the birds were stances this regularity continucn, producing an 
allowed to roam almost wild in large wire- eight- or nine-month system, l^e feathers of 
fenced camps, feeding on the natural herbage the first few clippings differ in sise, quality, and 
and bushes, and only collected at intervals for value. The chid feathers are the smallest and 
plucking and ouilling. But with the develop- of least value, the first-after-chicks or juveniles 
ment of the inaustiy, and the greatly enhanc^ are much larger, while at the third and fourth 
price given for superior feathers as compared clippings the plumage assumes its adult and 
with tne inferior kinds, intense specialiasation best condition. Under favourable condituins 
has taken place. Now the birds are kept under and good management, birds will continue to 
more immediate control by enclosing in smaller give good clippings for at least thirty or forty 
camps and feeding largely on artificial food, years. 

particularly lucerne and rape, supplemented by After clipping, the feathers of each bird are 
grain and bone. By selective breeding great sorted and tied in bundles according to the 
advances have also been made in the q^uality following trade classification : irAtVMi ^wing quills 
of feathers ; pairs of breeding birds producing of cockX femincu (wing quills of hen), fanctet or 
chicks of superior character are occasionally bvocki (particoloured wing quills of cockX blacky 
sold for as much as £1000 per pair. cfroAs, taiU or 6oos, 9padonai^ and chick \ 

Only certain of the feathers are taken for these are again classed into various grades de- 
oommercial purposes, those of the cock bird pendent upon their quality and other ^aracters. 
being more valuable than those of the hen. Untouchea in any way, the feathers are usually 
These include (1) the single row of wing quills, sold by weight, at the various auction centres, 
a^ut thirty-five plumes to each wing, white in at a certain price per pound. Afterwards they 
the cock and partly grey in the hen; (2) the are shipped to the European and American 
two rows of wing coverts above these, black in markets, London being the chief, where tliey 
the cock and drab in the hen ; (3) the tail quills, are again sold at quarterly sales, ultimately 
from sixty to one hundred, brown and white in reaching tlie manufacturers and retailers, 
the cock, and grey and white in the hen. Tlie Ostrich plumes vary enormously in value, 
single row of under coverts (floss) and the short the present tendency being greatly in favour of 
f^thei's along the edges of the upper arm are high-grade feathers ; many of these average the 
sometimes taken. The plumes are usually clipped farmer from 10«. to 20s. each feather. While an 
by means of shears as soon as completely un- inferior bird will yield scarcely £1 per plucking, 
folded, at which time they are at their best con- a superior bird will bring in from £10 to £20, 
dition ; while the quills are allowed to remain or even more. The commercial value of a plume 
in the sockets and ripen, which thev do in about is determined by reference to the following 
two months after the plumes have been clipped, characters or * points length, breadth, density 
The quills are considered to be ripe when the or compactness of flue, strength or self-support 
blood has completely receded from the central of flue, hard or woolly flue, quality and lustre, 
pith, and they are then drawn by the aid of shape, thickness of tlie shaft, and freedom from 
pincers. Hie process of artificial quilling is barring and other defects. These can be deter- 
adopted, since the natural moulting does not mined at a glance by an expert, 
proceed regularly for all the feathers, nor take All ostrich farmers are also ostrich breeder^ 
place so frequently as when artificially con- and great care is exercised in the selection of 
trolled. It is found that the drawing of the the best birds for breeding purposea Under 
quUl at once stimulates the feather germ below highly nourished conditions ostriches benn to 
to renewed activity; and as all the quills are breea when two or three years old, and aro 
extracted at one operation a complete new crop known to continue for over thirty years. Breed- 
of feathers is secured, regularity or evenness of ing pairs have to be isolated in spedal camps^ 
g ro wth of all the cmnmercial feathers bein^n as the cocks are extremely vicious and dangerous 
important factor in ostrich management ^e during the period, both to one another and to 
operations of clipping and quilling are quite man. The nest, n^e by both cock and hen, ia 
harmless to the bu^ ngnifying little more than a shallow excavation in the ground. The hen 
the cutting of oneb hair or the trimming of the lays an egg on alternate days, the number reach- 
nails; all these are epidermal growths, and ing from twelve to sixteen before incubation 
therefore devoid of nerves and bloodvessels. comroeneeii. The pmod of incubation is six 
The number of crops of feathers obtained weeks, the cock sitting by night and the hen 
from each bird varies somewhat, dependent taking her turn day. Hiree or four nests 
largely upon climatic conditions and the supply may oe secured in a single breeding season, 
ol food. In the higher central parts of Gape Artificial incubation, eith^ as a whole or in 
Colony, where the winters are severe, only one part, is also largely practised, by which means 
crcq> is secured each year, while nearer the coast a mater numbw ii eggs are obtsined per bird, 
a crop is taken every eight or nine montha The Often a breeding cock is given two hena instead 



160 Otiorhimchus picipes— Otiorhjrnchus tenebricosus 


of one^ and thereby double the number of egge 
obtained. The chicks from the incubator are 
reared hy hand or by foster-parents, and are 
able to peck from the beginning. The rearing 
of chicl^ whether hatched naturally or arti- 
ficially, calls for great care and experience, other- 
wise the mortality is frequently great 

Ostriches are much subject to several kinds 
of parasites, especially during their first two 
years ; but once the pitfalls of youth are nassed 
they are peculiarly free from disease, tnough 
liable to accidents in connection with the wire 
fences. In young birds regular treatment has 
to be carriM on against tapeworm; a wire- 
worm, Strongylui douglanif living in the glan- 
dular part of the stomach, leads to great loss; 
mites and flies often infest the feathers and 
prove troublesome to both young and old birds. 

fj. E. D.] 

Otiorhynohus plolpMf Fab. (the Basp- 
berry or Clay -coloured Weevili — This weeim 
lies concealed by day, coming forth after sun- 
set to feed, until sunrise, upon the leaves and 
stems of peas, beans, turnips, the cabbage tribe, 
wall fruit, vines in hothouses, and also hops. 
The main damage recorded is, however, to rasp- 
lierries. Th^ also attack cherrytrees and gnaw 
the rind and buds of grafts, ^e fleshy larvse 
live in the earth, feeding upon the roots of 
flowers, strawberries, and bush fruit, through 
the autumn and winter; in the spring they 
change to pupae, and, shortly after, the beetles 
hatch. They are about } in. long, mottled with 
minute scales of a clay and grey colour ; the head 
forms a short stout beak, with two elbowed 
antennae; the thorax is oval, and warty; it 
has no wings, but the wing cases are oval and 
convex, with eighteen or twenty slightly raised 
lines, and as many rows of pale dots between 
them ; the legs are strong, and terminated by 
sharp claws. For method of prevention and 
treatment see 0. tenebricosus. [f. v. t.] 
Otiorhynohus suloatus (the Black or 
Vine Weevil) is easily distinguished from the 
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1, WeeYll a, 8, Lam (nst lise and magnifled). 4, Yaps. 

former by having a bro^ deep furrow on its 
rostrum. In len^ it is about f in.; the an- 
tennae are reddiw and clubbed at the apsK} 
the elytra have somewhat deep furrows wMli 
a few yellowish hairs. There aie no winga 
They f^ upon the leaves of frdit and oma^ 
mental trees out-of-doors and under glass on 
ferns, orchids, &c. The larvae also attack the 
roots The weevils are nocturnal in habit They 
fall to the ground on the least shock and feign 


death, remaining in that manner quite a tima 
The eggs are laui in summer in the ground. 
The grubs are to be found from early autumn 
until March amongst the roots of plants; they 
are creamy-white, Tegl^ curved and wrinkleo, 
with pale-brownish hairs scattered about The 
puna 18 yellowish-white and covered with red- 
disn hairs. It is to be found in early spring at 
a depth of from 2 to 4 in. under the surface; 
this stage lasts about two weeks. Vines under 
glass and hops are also attacked by this beetle, 
the shoots being gnawed and thus destroyed. 

[f. V. T.] 

Otiorhynohus tonobiiooous (the Bed- 
legged or rlum WeevilX a larger and darker 
weevil than the former, often most destructive to 
plums, raspberries, cherries, apricots, nectarines, 
strawberries, and pe^hes. It is especially harm- 
ful in the London district and in the south and 
south-east of England, notably on chalky land. 
The beetle is black and shiny, about ^ in. long, 
but smaller specimens often occur; the wing 
cases have lines of small punctures and scanty 
ashy-grey scales ; the antennee are slender and 
elbowed; the le^ are dull-red. The beetles 
strip the shoots of their leaves, destroy the buds, 
eat the tender bark. They are nocturnal, shelter 
under leaves, and if near walls in crevices 
between the mortar, also in the soil at the foot 
of the wall, and behind the stems of wall trees. 
The eggs are laid just under the soil; they are 
at first white, but in two days they become black. 
In August and September they hatch into small 
white motless maggots very similar to the former. 
The main food of tne larvae seems to be the roots 
of the strawberry and bush fruit, where they 
may be found until the following March or April. 
The pupa is found in an earthen cell ; it is brown- 
ish-white, usually situated about 2^ in. beneath 
the surface; this stage lasts from fourteen to 
twenty-one da^'s. There are probably two broods 
or annual generations. 

Preventive and Remedial ifeofiirM. — ^The adults 
may best be destroyed by jarring them off the 
plants on to tarred boards or sacluu This must 
oe done, however, at dusk or night, — a moonlight 
night if possible, or lanterns must be used; if so, 
care must be taken not to flash the lights on to 
the bushes to be jarred, as the sudden light causes 
the weevils to fall; the jarring must also be 
done cautiously until the boards are on each side 
of the plants. Constant moving of the soil is 
beneficial with horse or hand hoes, and lime and 
soot may be prong-hoed into the land. The 
same method of jarring may be adopted in 
vine houses. As the majority of the weevils 
leave the trees by day, sticky-oanding the trees 
where attack is bad would be worth while, as 
the beetl^ having no wings, must ascend via the 
trunk. The beeUes may easily be trapped by 
placing pieces of sacking at the base of the 
trees; they collect there and can be destroyed 
during the day. When the beetles are damp- 
ing w^l fruit it would be well to have all this 
erevioes in the mortar filled up^ and the soil along 
the foot of the wall cleared out, and a line of tar 
YhD thickly along it 

The haim in the soil are more difficult to deal 
UMi, but eome benefit has resulted from the use 
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of agricoltural salt and itron^ ammoniacal liquid. 
Yaporite kills theae larv» in the soil. Ferns 
ana other pot plants are best treated bj fumi- 

K tlon with bisulphide of carbon, after the plant 
8 been removea from the pot [f. v. t.] 
Otter (Lutra vuls/ari»\ an aquatic carnivore 
in the faniily Mustelim, characterized by webbed 
feet with small blunt claws and naked soles, 
broad flat head, and the tail more than half the 
length of the body. The length of head and 
bo(^ is 25 to 29 in.; of the tail 15 to 16 in.; the 
general colour is deep>brown above with a slight 
tendency to be ruddy, and light-brown to whitish 
below. Inhere are thirty-six teeth; the canines 
massive and somewhat racurved. The Otter is 
a very wideawake animal, keen in scent and 
hearing, quick to learn, very intelligent. It 
feeds diiefly on fishes, but does 
not despise crabs, frogs, small 
birds, or almost anything 
aquatic. The Otter is widely 
distributed throughout Eunipe 
and in many parts of Asia; in 
Britain it is commoner than is 
usually 8up]K>8ed. It especially 
frequents quiet rivers of con- 
siderable size where there are 
abundant trout In the north 
of Scotland it often lives on 
rocky coasts, and swims far out 
to sea. It runs swiftly on land, 
and it outswiins many a flsh in 
the water. When it catches a 
fish it brings it ashore and eats 
it there, usual Iv leaving the 
head and the tail. They habit- 
ually kill more than they can 
eat. The Otter’s lair or ‘h<»lt* 
is in a burrow in the river’s 
liank, or in a hole at the root of 
a tree, or in a cave by the shore. 

Except at the breeaing season 
the Otter lives a solitary life. 

The female gives birth in March 
or April to three to five young ones after a ges- 
tation of nine weeks. The cubs remain for a 
long time with their mother. Tliey may be 
easHy tamed, and can be trained Ui catch fish. 

Otter-bunting is a favourite sport, but the 
opportunities are not usually many in Britain. 
On the Continent the trade in otter skins is im- 
portant. The importance of the Otter in Britoin 
18 that it may kill many salmon and trout in a 
good stream, and that it occasionally attacks 
lambs. Its flesh is edible. The Sea Otter (^En- 
hffdrU) from the shores of the North Pacific is 
more thoroughly aquatic than the Common Otter. 
It is now vei 7 scarce, and a good skin is worth 
£200. [J.A.T.] 

Ottor Houficl.— The general appearance of 
the Otter Hound is that <5 a most picturesc^ue- 
hioking, rough -coated hound, with a massive, 
slightly domra skull and a most powerful muzzle. 
The ears are of fair size and ^ng flat against 
the sides of the head; the neck is of a good 
length, strong and muscular, whilst the shoulders 
slope and are laid well back, the Otter Hound 
being a very much more active animal than 
his appearance suggests. The body is well 
Vos. VL 


let down behind the forearms; the ribs nicely 
sprung ; the back is veiy strong and muscular, 
and the loins deep. The fore legs must be of fair 
length, perfectly straight, set on under the dog, 
and possessed of plenty of bone; whilst the feet 
are large, thick-soled, and possessed of web toes 
so that the hound can swim better, as he does 
much of his hunting in the water. The hind 
Quarters are very powerful and carry a great 
deal of muscle, the thighs and second thighs 
being more developed than is the case in nian^ 
breeds, whilst the tail is carried rather up, as is 
the case in all hounds. The prevailing colour 
is grizzle, which in connection with the shaggy 
coat produces a very pictu rescue effect Tne 
coat Itself, as is usual in all tne rough -coated 
varieties of d(»gs, consists of two parts ~ the under 





otter Hound 

and the outer — of which the former is very close 
and much resembles sealskin, whilst the outer 
one is harsh, profuse, and close, the combination 
of the two prrtducing a jacket which is practi- 
cally impervious to wet, and which keeps its 
possessor warn and dry excepting under the 
influence of exceptional exposure to rain and 
damp. [v. 8.] 

Ovump or —Apart from cases of 

asexual reproduction and parthenogenesis, every 
multicellular animal begins life as an ovum or 
egg-cell ’^ii'b which a spiemiatozoon or male cell 
has entered into intimate union. The ovum has 
the usual characters of a cell; it is a unit of 
living matter with a complex microscopic stiiic- 
ture; it has a nucleus (the so-called germinal 
vesicle) with a definite number of readuy stain- 
able (chromatin) bodies, it often has a store of 
reserve material (the yolkX and it usually has 
something in the way of a wall or envelope. 
The young ovum in the ovary is often amceboid; 
it grows at the expense of adjacent cell^ or bv 
abrarbing material contribute special yolk 
glands or supplied from the vascular fluid of 
the body. In the majority of cases ova are 
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minute; tlioee of mcetmammali are not eo laim Snowj Owl {Nyctea toandkuio^ is a ‘ninter Tii 
aa pins’ heads; those of manj worms and the tor to North Scotland, and its white pluma^ 
like are microscopic. As in birds they may be is spotted with black. This species is said t 
inawased enormously by an accumulation of be aestructiye to game, and also feeds on fish, 
yolk. Bound the egg there are often sheaths [j. R. ▲. d.] 

or enyelopes of yarious kinds~-(a) made by the Ox* — In a purely zoological sense the tern 

oyum itself, and then yeiy delicate {€,g, the ox may be taken as synonymous with the tern 
vitelline membrane); {h) made by adjacent cells Bos, as name of a genus, or even with the famib 
(s.p. the follicular envelop); (c) produced bv name Bovidae, into which all species of wil< 
special glands or glandular cells in the walls and domesticated cattle are grouped. The tein 
of the oviducts {e,g. the ^ shells ’ of many eggs), is also applied commonly to cattle used foi 
Inside the egg, whether larse or small, there draught purposes. It is also used as the synonym 
lies, in a manner inconceivable to us, the poten- of bullock, meaning the castrated male of an} 
tiality of an organism — the whole maternal in- domesticated breed. [j. B. j 

heritance. This awaits the liberating stimulus Ox«sye is a genus of Conipositee plants w^ith 
of the spermatozoon (which also brings in the watery juice, distinguished from the Daisy by 
paternal inheritance^. When fertilization has the larger flower-heads, and by the leafy stem 
taken place the development begina [j. a. t.] — the Daisy has a leafless scape. 

Owls (Striges). — Th ese highly rapacious White Ox-eye, or Ox-eye Daisy {Chrysanthe- 
birds were formerly associated with the diurnal mum Leucanthemum\ is a perennial herb with 
birds of prey, but are now considered to con- an underground stock, from which the flower- 
stitute an oraer of their own. When perching, ing sho(»ts arise and reach the height of 1 or 
two toes are usually turned backwards, instei^ 2 ft. Flow^ering occurs from June to August, 
of one only aa in hawks and perching birds. As in the Daisy the flowers in the heaa are 
The large eyes are correlated with active life of two colours, the outer white and the central 
at dusk ana dark, and the flight is unusually yellow. This is a common weed in dry paa- 
noiselesa As the food consists mostly of mice, tures; to extirpate, the stocks should be pulled 
voles, and other pests, together with birds and out, or the shoots should be cut young, 
reptiles, owls are among tne best friends of the Yellow Ox-eye, or Corn Marigold {Chrysan- 
farmer. At times they destroy bats and useful themum »egetum\ is an erect annuid weed of corn- 
small birds, but this mischief is far outweighed fields, about 1 h. high. Unlike the Daisy, the 
by benefits conferred. Three species of owls outer flowers of the head are yellow. Flower- 
are British residents, and tw'o regular visitors, ing oocurs from June to August. To extirpate. 
These are the following: — (1) Barn or Screech apply lime dressings and prevent seeding. See 
Owl {Strixflammm\ our smallesfc resident (13 in. Chrysanthemum. [a. n. m‘a.1 

long), distinguish^ by its pale tints. The two Oxford Down Shoop*— Though of com- 
to six eggs are laid in pairs in an apology for a paratively recent origin, the Oxford Down has 
nest, constructed in a barn or tower. Tney are won for itself a leading jxisition among the 
white and round. Eleven stomachs examined sheep breeds of Britain. Tne exact date of the 
by Newstead contained between them — 12 voles, foundation of the breed is uncertain, but the 

1 house mouse, 1 long-tailed field mouse, 6 shrews, fact remains that it has been established and 

2 bats, 3 small birds, 4 beetles, and a moth, consolidated within quite modem times— in- 
(2) Long-eared Owl {Ano otua ). — This common deed almost within the early days of some of 
resident species is larger (15 in. long) than the its present breeders, among whom the name 
pretjeding. and darker in colour. It is dis- of Mr. John Treadwell stands out pi-ominent 
tinguish^ by the long dark-centred ear-tufts. There seems to be a general consensus of opinion 
The eggs resemble those of the Barn Owl, and that the present-day Oxford Down sheep is the 
are deposited in deserted squirrel-dreys, or nests result of the admixture of the various strains 
of blackbird, &c. Food much as before. (3) The of blood represented by those breeds now known 
Tawny or Hooting Owl {Sgrnium aluoo^ the under the names of the Cotswold, the Hamp- 
largest (16 in. long) of our native species, is shii*e Down, and the Southdown. 

well known in most of Great Britain, but absent There is still in existence a flock of Oxford 
from Ireland. The toes are feathered down to Downs whose origin dates back to the earliest 
the talons, the white-tipped tail barred with histoiy of the breed. This flock is at present 
brown, and the wings spotted with white. The owned by Mr. J. Bryan, Southleigh, Oxon, and 
four white round eggs are usually deposited in it is quite certain that the original owner of this 
a hollow tree. Food much as in the Bara Owl, flock, Mr. William Gillett, and Mr. S. Druce ^ 
but Newstead also records earthworms and grey Eynsham, were among the earliest breeders, 
slugs. He examined 75 pellets, which contained if not indeed the first breeders of the Oxford 
the remains of Vt ^1^ 16 mice, 69 shrews, Down sheep. These two men purchased from 
37 birds, and a few dung-beetles. (4) Short- the late Mr. Jonas Webb Southdowm ram 
eared or Woodcock Owl (Asio aeeipitnnu8 \ — lambs, whidi they crossed with Cotswold eWes. 
This species is rather smaller (14^ in. long) than Mr. I^ce also iSought some Southdown ewesi 
its long-eared cousin, and the ear-tufts are much and then crossed &em with the Cotswolds. 
shorter. It is mostly a winter visitor, but a Other breeders about this time were mating 
, few breed in the Fens and in Scotland. The Ootswold ewes with Hampshire Down rams. 

> four to six cream-white egg> hud on sedge Amongst other names of those who were con- 
V or heather. This owl is leas noetornal than the sidered to be the leading Oxford Down breeders 
^preceding iqMoies. Food as before. (5) The of the earlier days occur Meesrs. ArkeU, Fusey, 
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and Longman. Then, mjb that great authority 
on sheep breeding, J. Tr^well, *came 
thoee well-known breeders, my own contem- 
poraries, Messrs. Stilgo, Hobbs, Bryan, and 
Hovrard’. 

The breed was first exhibited at the Boyal 
Show at Battersea in 1862, and from that time 
up to the present it has been exhibited at the 
^Koyal’ and all the other leading shows where 
prizes are offered for it Originallv started 
for the benefit of the breeders and feedei-s of 
mutton sheep, more particularly in Oxford and 
Gloucester, tne breed has now secured a world- 
wide reputation, and year by year the demand 
for it has increased both at home and abroad. 
It has been pointed out that the present-day 
demand is for small joints and lean meat 8ucn 
a demand operates in favour of the Oxford Down, 
for there is no other breed of sheep that gives a 
deeper cut, or a bigger proportion of lean to fat. 
The weight of the carcass can l>e varied from 
7 St. or 12 st. at the discretion of the feeder, for 
the Oxford Down lamb can be made fat at any 
given age and weight, and so can the wethers. 

A typical description of that breed, taken 
from the official record of the Oxford Down 
Sheep Society, is as follows: *He has a bold 
masculine head, well set on a strong neck ; the 
poll is well covered with wool and adorned by 
a top-knot ; the ears are self-coloured, and of 
gooa length ; the face is a uniform dark -brown 
colour, the legs are short, dark-coloured (not 
spotted), and well placed outside him ; the barrel 
is deep, thick, and long, with straight under- 
line, tW chest wide; the l«ick level; ribs well 
spining; tail broad, and well set on; the mutton 
is finn, lean, and of excellent quality; the fleece 
is heavy and thick on tlie skin ’. 

One of the moat striking features in connec- 
tion with this breed is the proved value of the 

S ure-bred Oxford Down sheep for the pro- 
uction of cross-bred sheep. 

The best market for the Oxford Down sheep 
at the present time is found in Scotland, wheie 
the Oxford Down is highly popular, and popular 
for the purpose of breeding cross-bred sheep. 

The best, the fullest, and the most repre- 
sentative exhibition of the breed is to be f(»und 
at the Oxford County Show. There are classes 
for the breed at the Bath and West of England 
Show, at the Gloucester County Show, at the 
Northampton County Show, at the Royal Coun- 
ties Show, and of course at the Royal Agri- 
cultural Show. 

It is somewhat remarkable that a breed which 
almost within the memory of living men was 
a cross breed itself, should prove so prepotent. { 
The cross resulting from the union of an Oxford ! 
Down ram and a ewe of any other breed in- 
variably bears the merits and the good qualities 
of the former. Hence it is that the Oxford 
Down is now one of the most popular sires for 
crossbreeding, and no stronger evidence can be 
adduced to »ow the superiority of the Oxford 
I^wn as a bi*eed for producing mutton of the 
right quality and quantity. The results of 
many experiments have shown that the Oxford 


Down sire, when mated with the Leicester, the 
Border Leicester, and other north-country ewes, 
is the most profitable sire for the production of 
lambs that can be sold and finished under the 
year. In our present day it is the quick return 
that pays, ana any bi'eed that can produce a 
cross-br^ lamb that will mature and piovide 
I the necessary depth of flesh and quality of meat 
in the quickest time is the breed that pays the 
best. Such a bi'eed is the Oxford Down of the 
present day. 

The Oxfoi*d Down Sheep-breeders’ Association 
was amongst the earliest associations started in 
this country. It was founded in the year 1889, 
with an entry of seventy -five flocks, and its 
record is now closed to all except pure - bred 
sheep. Tlie North American Flock Book was 
founded even earlier tlian the home flock book ; 
in the United States the Oxford Down has 
secured a leading position amongst the breeds 
of mutton sheep. Breeders from the United 
States come here year by year to select from the 
leading flocks typical specimens of the breed. 

Good specimens of the breed can be purchased 
from almost any breeder who owns an Oxfoiti 
Down flock. The foi*emo8t public sale is that of 
Mr. J. Treadwell at Winchendon, near Ayles- 
bury, Bucks, where son»e sixty or more c»f the 
choicest rams of that well-known flock are an- 
nually oflered for unreserved sale. At the 
Cirencester August Fair, Mr. J. T. Hobbs of 
Maiseyhampton offers his antiual selection of 
yearling rams ; and at the same fixture a very 
large number of the other breeders make entries 
of both yearling rams and ram lambs. Tlien 
there is the great annual fair held at Oxford, 
wliere, as regards both rams and ram lambs, 
one finds the most representative entry of the 
breed. 

At Kelso, in Scotland, owing to the large 
demand for the breed at the present time in 
that district, and other north-country fairs, and 
also throughout the counties inimeaiately con- 
tiguous to Oxfordshire, a considerable number 
of rams and ram lambs are always on offer 
throughout the season. [w. w. c.] 

Ox Loum. This pest is described in the 
art. HiicMATOPivus. 

Ox WatrbI# the insect which causes 
the familiar warbles on cattle. See Htpo- 

DERMA. 

OxyiiffiSf a genus of threadworms, one species 
of which — OanfuriB vermictdaru^ii^ one of the 
commonest and most widespread parasites of the 
human intestine, while otners occur in hmes, 
rabbits, and many other Vertebrates and Inverte- 
bratea The common species in the ciecum of 
horses is 0. curvvla (190 have been found in one 
hors^, that in rabbits and hares is 0, amhigua. 
The Oxyures are rather small threadworms, thus 
the female of 0. vemiicukiru is about 10 mm. 
long, and the male decidedly less. They seem 
to pass in with vegetable food, but in toe case 
of 0, vermioulans the embryos may re-enter the 
host of their paints. Oxyures give rise to irri- 
tation and itching, but not usually to serious 
results. [j. A..T.] 
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PAdd€K>k> — Any small mss-covered and 
fenced piece of land Such accommodation 
usually exists close to the homestead, where it 
is convenient to keep an invalid or restrain an 
injured animal from galloping about A small 
paddock that is level is favourable for lame 
Qorses under treatment. [h. l.] 

Pmonyt or PMny. — Paeon ia, a genus of 
large>flowered hardy Ranunculaceae widely dis> 
tributed in Europe, Asia, and North-west Ame- 
rica. Some of the species have fleshy perennial 
roots and herbaceous annual stems. Others, 
known as Tree Paeonies, have woody stems, and 
grow sometimes 6 ft in height, forming quite 
presentable shrubs. The garden representatives 
of Tree Paeonies are chieny of Japanese origin. 
Many named varieties have been introduced 
into Europe, and are now established garden 
favourites. Th^ do not, however, thrive in 
all gardens, lliey appear to prefer a deep 
moist soil, a sheltered position with shade from 
morning sun, and protection from cold winds 
in spring, as they oloom early on the young 
growths which start in April. Some cultivators 
for this reason prefer to grow them as pot plants, 
placing them under glass as soon as thev begin 
to grow, and after the flowers are over plunging 
them out-of-doors along with chrysantliemums, 
&a They are often grated on roots of the her- 
baceous Pseony, and the stock is therefore apt 
to outgrow the scion unless the root suckers are 
removed. The size of the flowers, their rich- 
ness and variety of colours, and in most cases 
beauty of form, render Tree Pseonies of great 
decorative value in the ^rden. A yellow- 
flowered species, known as P. ItUea, has recently 
been introduced from China, and hybrids be- 
tween it and P. Moutan have been raised in 
France. 

Herbaceous Paeonies, of which about two dozen 
species are known, all hardy spring -flowering 
border plants, are among the easiest of plants to 
cultivate, and may be recommended for gaidens 
in smoky towns, and where the soil is not of 
the beat. In parks and large gardens they 
should be planted in large bold masses, either by 
themselves or in front of shrubberies. Peeonies 
are somewhat impatient of disturbance at the 
root, but when once established they will live 
and thrive for many years without further 
trouble beyond a summer mulch with well- 
rotted stable manure. It is difficult to kill 
Paeonies. They i^dthstand any amount of cold 
or heat, and no vermin, insect^ or slugs attack 
them; but Uiey are subject to a fungoid disease 
which attacks the young stems at the base, caus- 
ing the whole stem to suddenly droop, and in 
a Kw days to die. The fungus Botrytu Pcsonia 
spreads with alarming rapidity when once it has 
established itself in a Peeony bed. As a pre- 
ventive measure all drooping stems should be 
removed at once, and care exercised in the ap- 
plication of manure, which should be well rottM 
before being placed about the plants. 

The q)ec& of Pasony from which the garden 


sorts have been bred are alhiflora^ officinatuy 
perBgrina^ and tenuifolia. There is an enor- 
mous number of named varieties in cultivation. 

[w. w.l 

PaInMOlOy a name for the rocks and the 
geological era in which the older faunas (*old 
life*) appear upon the globe. The base of the 
group has been fixed by a particular fauna which 
existed at the opening of the Cambrian period; 
and hence any indications of life older than this 
horizon are pre - Palieozoic or Archaean. The 
Palaeozoic era closes at the end of the Permian 
period. [o. a. j. c.] 

PAlm is the comprehensive name ^plied to 
all the plants forming the nat. oid. Palmaceae 
of endogenous plants indigenous to tropical and 
subtropical regions. Palms are arboi'escent trees 
and shrubs with spirally arranged leaves and 
often spiny leaf-stalks, and with numerous small 
and usually yellow, often strongly-scented flowers 
inflorescing in a simple or many - branching 
spadix enclosed in a spathe of one or sevenu 
valves. In some kinds the male and female 
flowers are on different plants. The fruit may 
resemble a berry, drupe, plum, or nut. Some 
palms are stemless and nave their foliage spread- 
ing directly above the ground; others have tall, 
slender, erect, simple, mrely-bianching stems 
supporting a graceful crown of foliage, partly 
erect and partly drooping; while others again 
(the Eattan genus, Calamus) are cane-like and 
spread along the ground, or climb trees and 
support themselves thereon by means of strong 
h(K>K-like prickly processes. Outwardly hard 
and often silicated and polished. Palms show 
internally the usual characteristic appearance 
as to the vascular bundles in endogenous trees. 
The stems of the erect kinds are usually deeply 
marked by the scars of dead leaves near their 
base, while higher up the stumps of the stalks 
of the dead and cast foliage often long persist 
as tough brown masses of more or less matted 
I fibres, or as rough, pointed snags. In respect of 
I the trunk surface, nowever, as with regaid to 
foliage, two great classes may be distinguished, 
one with smooth and shining stem, showing the 
scars of leaf-stalks as raised rings at greater or 
less distance from each other (as in Areca^ 
Ckdamus); and the other having the stem covered 
with the persistent base of the leaf-scars, or their 
scars arranged round the stem in a series of 
close spirals (as in Borassus and most species of 
Phoenix). Tlie leaves of palm trees vary greatly 
in size and appearance. They are either round 
and fan-shap^ and with veins radiating from 
the top of the leaf-stalk, in the * flabelliform ’ 
group of which Corjmha and Borassus are typical ; 
or else elongated and pinnately veined, with vein! 
issuing from the sides of a strong midrib which 
extenas to near the point of a bliule cleft down 
to the apex of the miwb, in the * pinnate’ group 
of whicn Phoenix, Areca, Cocos, and Oauunus 
are all typical. The Palm order contains about 
140 genera and 1000 species; but only one is indi- 
genous to southern Europe, the Dwm Palmetto 



Palmnut Cake — Pan 


165 


TtAm (Ckanueropi humiUtl a tlow-mwing, fan- 
foliagM dwarf species seldom rea^ng over 10 
to 15 ft high, out yielding edible fruit and 
fmod fibre for coarse weaving and papermaking. 
Palms yield many valuable economic produc^ 
including fruits, oil, and fibres. In the *flabelli- 
form* group the most important are: (1) 
Palmyra orToddy Palm {HoramLsJUibeUifoi^mu)^ 
a tropical African species now largely cultivated 
throughout India, Burma, and Siam, whose stems 
often form house-posts, whose leaves ara used for 
writing upon, and whose sap yields sugar (jag- 
gery) and a liquor (toddy); (2) the Talipat Palm 
{Cor^pha umbraculif€ra \ indigenous to and largely 
cultivated in India, Ceylon, and Burma, with 
large leaves often 10 ft. in diameter used for 
thatching, fans, mats, umbrellas, and for writing 
on ; and (3) the Australian Cabbage Palm {Cory- 
pha auitralU\ giving fibres woven into clothing, 
netting, and nats. The * pinnate* group contains 
by far the largest number of genera and species, 
the most important being: (1) the Date Palm 
(Phoenii' dactylifera% indigenous to Northern 
Africa and Western Asia, but now very widely 
cultivated elsewhere for its nutritious fruit (finest 
kinds come from Persian Gulf) ; (2) the Cocoa or 
Coco Nut Palm {Cocos nucifera)^ indigenous to the 
Indian coast ana the South Sea Islands, but now 
abundant near the sea-coast in most parts of the 
Tropics, yielding valuable copra, oil, and fibres 
from its nuts (ripening in nine to ten months); 
(3) the Sago Palms {iiagus Rumphii, S. lcm»^ and 
R. farimfera) and tne Sugar Palm {Arenga sac- 
vharifera) of Indo-China and the Indian Archi- 
pelago, yielding sugar, spirits, and sago (from 
stem); (4) the Areca Palm {Areca Catechu) of 
India, yielding the betelnut; (5) the Caryota 
urens of India, yielding fibre, sago, sugar, and 
toddy; and (6) the Rattans (^lamus), of which 
there are about 170 species in south-eastern Asia, 
northern Australia, and tropical Africa, which 
mostly climb by means of whip-like thorny 
fiagelLa, and sometimes attain 300 to 400 ft. in 
length. Palms can only be grown under glass 
in Britain; but many are grown in the open on 
ike Riviera. [j. n.] 

Palmnut Oak# is made by pressing the 
kernels of the Palm nut {Elans guineeiisis). The 
inner portion of the kernel is white, but the 
outer layer of brownish coloured woody fibre 
gives the meal obtained from the crushed kernels 
a speckled appearance. The kernel contains 
about 50 per cent of oil, and even after ex- 
traction of the oil in presses a considerable 
amount of oil may be left in the meal or cake. 
The crushed kernel is either made up in the 
form of cake, or else is kept as meal. The meal 
is sometimes further treated with chemical sol- 
vents and the oil nearly all extracted. 

The cake and meal are not manufactured to 
any great extent in this county. Palmnut 
meal is, however, extensively used on the Con- 
tinent, especially for dai^ purposes. The meal 
imported from abroad is generally poorer in 
oil than that made in this country. The oil 
•hows some tenden<^ to turn rancid, and palm- 
nut cakes will not keep sound for long. The 
use of palmnut is practically confined to cattle 
--#ipecially milking cows— and it is not given 


to sheep or piga It Is considered to produce a 
good quality of butter. The general composition 
of the cake and meal may be representea by the 
following analyses:— 

Pslmnut Pilmnut 



Cake. 

Meal. 

Moisture 

9*73 

9*99 

Oil 

9*14 

12*91 

> Albuminous compounds ... 

15*89 

16*18 

Digestible osrbohydrstes, &o. 

41*66 

35*57 

Woody fibre 

19*74 

21*80 

Minerid matter (ash) 

3*84 

855 


100*00 

100*00 

^ Containing nitrogen 

2*54 

2*69 

Albuminoid ratio 

. 1:4*1 

1:4*2 


The meal when extracted by chemical solvents 
may have as little as 1*5 per cent of oil. 

Considered fi‘om a manurial point of view 
palmnut cake is infenor to cocoanut cake, as it 
contains nearly 1 per cent of nitrogen less than 
the latter. It has 1*20 per cent of phosphoric 
acid and •5()per cent of potash. On Voelcker 
and Hall’s Tables the compensation value for 
1 ton of the cake consumea is as follows: — 

Last year. Second year. Third year. Fourth year. 

Ids. 8d. Ik. lOd. it. lid. 2j. 5d. 

[j. A. V.] 

PstmpsM OrstMt a coarse-growing grass, 
native to the plains of South America. See 
under Gyferium. 

Pan, Formation of.— The name ’pan’ 
is given to a hard layer of material which forms 
at a depth of 4 in. or more below the surface of 
the sou. It is not to be confused with the 
layer of rock from which the soil has arisen, 
sometimes found at this depth ; the pan is al- 
ways produced from the soil, the process being 
really rock formation, and therefore the reverse 
of soil formation. It is strictly analogous to 
the formation of sandstones, conglomerate, slates, 
&C., the chief difference probalHy being the ab- 
sence of pressure; and, moreover, as the pan 
may be very thin, the process is complete in a 
relatively snort time. 

Pans may arise by chemical or physical agen- 
cies, and show differences corresponding to tneir 
method of formation; they are designated by 
a variety of names to distinguish the different 
cases. There is, however, a general similarity 
running through them all. 

CuEMiOAL Agencies. — A pan is formed when- 
ever a substance washing down from the sur- 
face soil becomes precipitated in the subsoil 
and acts as a cement Three substances are 
known to act in this way: (1) Certain organic 
substances, commonly grouped as humic acid; 
(2) iron compounds; (3) calcium carbonate. 

1. Organic Substances . — Organic matter, e.g. 
humic acid, may dissolve in the soil water m 
absence of calcium carbonate or sufiScient saline 
matter, but it readily precipitates. A steadUy 
increasing amount is therefore formed a little 
way down in the soil, mwing round the min- 
eral particles, and finally binding them all to- 
gether to a hard impervious layer knowp as 
’moor-bed pan This occurs extensively under 
some of the forests in Denmark. It lias a red 
colour, which, however, is due, not to iron as 
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might be supposed, but to or^ic matter. In 
the moorland regions of Worth Germany a 
leaden -blue subsoil {Umcmd^ t.e. lead sand) 
occurs under the pan. Both ‘lead sand* and 
pan contain humus substances but not of the 
same composition; those in the pan contain less 
carbon and nitrogen, and more oxygen, than 
those in the lead sand. This type of pan com- 
monly occurs in light sandy soils of acid reaction. 

2. Iron Compounds, — In certain conditions 
not definitely ascertained iron compounds dis- 
solve from the upper layer of the soil, wash 
dowb, and reprecipitate as a gelatinous mass 
itiund the particles a little way below the sur- 
face, in the same way as described above. The 
usual explanation is that the iron compounds 
of the soil become reduced by organic matter 
to the ferrous state, and then dissolve in the 
excess of carbonic acid to form an unstable bi- 
carl^nate. This prcolates through the soil, 
but very quickly aecomposes with formation of 
a gelatinous ferrous compound, which rapidly 
absorbs oxygen and becomes ferric oxide. It 
is, however, unnecessary to assume any reduc- 
tion in the upper and oxidation in the lower 
layers; the solution of iron compounds by or- 
ganic matter and their deposition when the 
organic matter changes would be a possible ^cle 
of changes. Such an iron pan is recognized by 
the fact that the proportion of iron present is 
higher than in the soil proper. Instances occur 
in sandy soils deficient in lime. Whether the 
iron pan or the organic - matter pan is the 
more frequent case in nature is not yet known. 
Neither organic matter nor iron compounds dis- 
solve from the top soil if suflficient lime is pre- 
sent, so that pan formation only takes place in 
its absence. 

3. Calcium Carbonate , — Cases are on record 
where calcium carbonate has acted as the ce- 
menting material. It dissolves in the carbonic 
acid in the upper layers of soil and is converted 
into a bicar^nate; lower dowm decomposition 
takes place, and the carbonate is deposited round 
the soil particles. 

Phtsical Aqencieb.— Deflocculated clay has 
considerable powers of cohesion, and may form 
an impermeable pan in the subsoil if left undis- 
turbed for a sufficient length of time. This 
kind of pan, often called a ‘ ploughsole ’, arises 
when ratner heavy land is plough^ to the same 
depth for a number of years, ana cropped mainly 
with shallow-rooting plants. 

We have seen that the moor-bed pan and the 
iron pan occur characteristically where the soil 
is lignt, sandy, and acid. Such soils are not in 
any case very good, being much infeiior to light, 
sandy, neutral soils. In any case they are liable 
to suffer froni drought, and the pan makes 
matters worse by inteiferiiig with the root 
range of the plant and with the movement of 
water in the soil Further, in wet weather the 
water cannot get away, but lies in the soil and 
facilitates numerous changes detrimental to the 
welfare of the plant 

Few improvements are more striking than 
those that result from the breaking up of a 
but the process is sometimes too costly 
worth undertaking. Once, however, the 


pan has been heokm, it is not difiOccilt to we* 
vent it forminff again if recourse can be haAto 
liming the land. Occasional deep ploughing or 
subsoiling is also necessary. In dealuig with 
large areas in regions where lime is dear, it may 
prove more economical to find some timMr that 
will grow, and plant up as wood, rather than to 
attempt cultivation. [b. j. r.] 

Pamsy, the popular name of a section of 
rden violas wnich have been raised from 
tricolor. They are remarkable for their large 
fiowers of many colours, and from the nature 
of their markings they have been separated 
into classes known as Selfs, White Grounds, 
and Yellow Grounds. These again have been 
divided into show and fancy pansiea So much 
progress has been made in recent years, espe- 
cially by German breeders, in enlai’ging the 
flowers and improving their coloration, that 
named varieties of show pansies are scarcely 
worth troubling about, and seeds sown annu- 
ally should be relied upon. For further infor- 
mation see under Viola. [w. w.] 

PapAVWr (Poppy), a genus of hardy and half- 
hardy annual and perennial herbs (oixl. Papaver- 
aceie) with white, yellow, red, and purple 
flowers, and containing a milky juice. They 
are widely distributed: four are natives of Bri- 
tain, being troublesome weeds upon poor land ; 
and a fifth, P, somniferum (the Opium Poppy), 
is naturalized. Opium is the inspissated milky 
juice of this species, obtained by slitting the cap- 
sules; its seeds, which are not naix^otic, are sold 
as bird food. Poppy oil extracted from the seeds 
is used for cooking, and by soap boilers and 
painters ; it is sweet, and is extensively impoiiyed 
rrom India; it is also produced upon the Con- 
tinent. The seeds are also an article of diet. 
Easy to cultivate, and particularly well suited 
for a poor, sandy soil, a number of poppies are 
excellent plants both for borders and for natural- 
izing. Of the perennials, P. onentale^ 2^ to 3 ft. 
high, with vivid scarlet dowel’s, is the best ; the 
var. bracteatum has black blotches at the base of 
the petals ; P, alpinum^ 6 in. high, has variously 
coloured flowers, which are borne from Iday till 
September; P. nudicaule (Iceland Poppy) g^ws 
1 ft. high, with golden -yellow flowers. There 
are many brilliant annual poppies, some being 
of mixed parentage. The popular Shirley Pop- 

P ies are forms of P, Rheeas (the Common Com 
*oppyX of which there are also double-flowered 
forms known as Carnation Poppies, Ranunculus 
Poppies, &C. There are a number of varieties 
of P, somniferum^ both double and single, some 
with laciniated petals; but their period of flower- 
ing is brief. Propagation of perennial Poppies 
is very easily effected by division. Seeds of the 
annuals should be sown in late summer, where 
they are to bloom. We paHicularly i^ecommend 
the growing of poppies in masses in thinly 
plantM shrubberies. [w. w.] 

PmpiHoetmiomm is a collective term appli- 
cable to all the leguminous plants which grow 
in Britain; it indicates oertam peculiarities be- 
longing to the corolla of the nower. In the 
first f£ioe, the upper petal (stcmdard) diffm in 
SUDS and shape from the two side petw 
and these in turn differ from the two lowest 
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Floral diagram 
of PaplUonaoeoua 
Flowor 

[a. H. m‘a.] 


pnfgk nrhUh are grown together (ImQ. in the 
aeoond plaoe, the upper petal oymapa the two 
aide pet^ and these, in tom, 
the two lowest petals, as shown 
in the diagram. 

1. Upper petal — ^the standard 
(vexiUum), 

2. Lateral petals — wings 
(alas), 

3. Two lowest petals — keel 
(oarina). 

Examples of papilionaceous 
leguminosse are Dean, pea, 

▼etch, clover, trefoil, laburnum, 
lupin, &c. ^ Lbouminos^ 
rajwifffln Ollf Um of in Ag^eultu^ 
— Chemically, paraffin oil is a * hydrocarbon ’ — 
ue, a compouna of the two elements hydrogen 
and carbon only. It is very inert, not being 
attacked even b^ boiling acid^ alkalis, &c. 

.^ricultural implements and machinery only 
usea in certain seasons of the year may be con- 
veniently preserved bv cleaning with paraffin 
and smearing over with a cheap vaseline. 

Paraffin is widely used as a contact insecti- 
cide. As it does not mix with water, and if 
applied * neat’ in any quantity would be de- 
cidedly injurious to vegetation, it can only be 
used in the form of an ^emulsion’— i.6. suspended 
in water as a multitude of minute globules. 
8oap is much used as an emulsifying agent, 
but ordinary flour has been tried recently in 
America with excellent results. 

1. A few formulae for paiaffin emulsions may 
be advantageously appended : — 

Paraffin, 4 pi. (tolar diitillate). 

Soft Boap, lb. 

Water, 10 gal. 


The soap is dissolved in boiling water, and 
when still hot the paraffin is added, and the 
whole mass churned to a uniform creamy con- 
sistency by means of a force pump. For winter 
use the emulsion may safely be made stronger, 
and 1 gal. of oil used instead of 4 pt. 

2. American recipe, by Mr, F. T. Shutt: 

Flour, 6 lb. 

Kerotene, 4^ gaL 

Water, 36 g^. 


This has the advantage of being cheap and 
easily made. The kerosene is put into a oarrel 
and the flour well stirred in; then about half 
the total quantity of water is added, and the 
mass violently churned by means of a wooden 
dasher. The rest of the water is finally filled 
in, with thorough stirring. If the emulsion is 
not to be used at once, rather more flour should 
be talmn — 10 lb. in place ot 6 lb. will give an 
emulsion which lasts for twentv-four hours 
inthout any settling out of the oiL The addi- 
tion of a few pounds of caustic soda gives an 
aUcahne emulsion of remarkable stabOay. 

X A paraffin ‘metal’ emulsion: 


Omysr snlphats^ 10 oa 
lima 5 os. 

PSisAii, 24oa 

iraaBr,iOfa. 


Sudi a wash is a fungicide aa well aa an 
insecdoide. 

4. ‘Paraffin jelly’ is a convenient form of 
preparation : — 

Paisffin, 6 gal. 

Soft Msp, 61b. 

The soap and paraffin are boiled together, 
and, when boiling, about 1 pt of cold water 
is well stirred in. On cooling this sets to a 
jelly. In making up the wash for immediate 
use, take 10 lb. of this jelly to 40 gal. of water. 

Paraffin emulsions snould always be implied 
in a fine spray, by proper spraying macninea. 
Ordinary syringes ai'e of little use. 

For pear-midge, drenching the ground under 
the trees with emulsion when the flies are hatch- 
ing, has been found beneficial. 

Scale disease, due to various scale insects 
affecting fruit trees and bushes, is often effectu- 
ally checked by the use of a paraffin emulsion 
just about the time the young scale insects are 
emerging beneath the s^lea One application 
is insufficient — the trees should be sprayed once 
a fortnight for two months. Sometimes a com- 
bined wash of paraffin emulsion and sulphur is 
used for the Mussel Scale. 

For aphides on apple trees and Bed Spider on 
goosebetry, paraffin-jelly washes have been found 
effective if sprayed on twice at an interval of 
about ten days, so as to catch Any of the young 
hatching from the later eggs. Paraffin washes 
do not affect the eggs theinselves. Cabbages, 
turnips, and hops have been successfully sprayed 
with paraffin against ‘flea lieetle’. A rough- 
and-ready form of emulsion is sometimes used 
by shepherds in dealing with ‘maggots’ on 
sheep. A mixture of paraffin and water, made 
up with or without soap, is simply carried about 
and rubbed over tne affected parts with the 
hand. It is found fairly effective, and has the 
advantage of being easily obtainable, [h. h. o.] 

Pmim OrmM (Panicum moUe) has within 
recent years been taken into cultivation, and 
has beanie an important forage and pasture 
grass for rich tropical swamps. The growth is 
very vigorous and heavy. Para Grass is an 
underground and surface creeper, often bearing 
runners 20 ft. long. From these runners hairy, 
succulent air shoots are produced, which, when 
left standing, become coarse, tall reeds 4 to 6 ft. 
high. So pr^uctive is the plant that it can be 
mown every six weeks during summer. When 
land is to be laid down with Ikra Grass, cuttings 
are taken and planted before the rainy season 
at intervals of 6 to 12 ft. Once in possession 
of the land, eradication is almost impossible, and 
this because of the creeping habit of growth. 

[a. ». m‘a.] 

PisrmlysiSf partial or complete loss of mus- 
cular power, whether of the voluntary or involun- 
tary muscles. The causes are many and various. 
Division of the spinal cord produces paralysis 
of all the parts supplied by the nerves passing 
out from it that are situated behind the oreacE 
Hence we may have an animal paralysed in the 
hind quarters throng^ the p res su re of a broken 
back, yet breathing and pmeotlj sensible, eea* 
ing, bearing, and desiring to riee, but tota^y 
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unable to exercise the voluntary muscles. If 
the fracture takes place high up in the cervical 
portion of the spine, death results from paralysis 
of the vital or^ns, from which the current has 
been cut off Loss of co-ordination results from 
disturbance of the cerebellum, and unconscious- 
ness or delirium if the cerebrum or brain proper 
is the seat of mischief. Paralysis may follow 
on the pressure of a brain tumour, or of an 
excessive amount of fluid between the mem- 
branes and the spinal cord they infest; or the 
absence of normal blood pressure may cause tem- 
porary paralysis, as when an animal collapses 
or faints from heart failure or haemorrhage. 
Narcotic poisons paralyse for a short peri(^; 
and some, like the Indian Pea {Lathyrua sativtu), 
have a cumulative effect which is more per- 
manent Continued extension of a muscle in- 
duces paralvsis, temporary as a rule. The dis- 
tension of the oesophagus when a beast is choked 
causes paralysis of the muscular layers, which 
fail to contract u^n and carry down the offend- 
ing body. Paralysis of the lips and of the tail 
are caused by injury to the nerves of supply. 
The fatigue of a muscle, which for the time 
induces paralysis, is taken advantage of by 
surgeons to perform various operations, as the 
introduction of the hand into the rectum after 
wearying the sphincter which guards it. The 
cremaster muscle which retracts the testicle is 
wearied by traction before the castrator finds 
it convenient to operate on adult or well-de- 
veloped animals. Self-eliminated toxins para- 
lyse, as in haemoglobin uria of horses, ana so- 
call^ milk fever in cows; and distemper in 
dogs, cats, and ferrets is liable to leave imper- 
fect muscular control. Some of the more ob- 
stinate forms of constipation are caused by 
j^ralysis of the muscular coat of the intestine. 
The formation of clots in bloodvessels leads 
to paralysis, as do collections of parasites in 
particular situations. Blows and falls upon the 
bead, or wounds under the skull, may be fol- 
lowed by paralysis of some of the nerves of 
special sense; then blindness fsee AmaurosisX 
dWfness, or loss of smell follow. Treatment 
will depend upon the cause, which we must 
seek to remove, and the placing of the patient 
under favourable conditions. [h. l.] 

Para Rubbari the original and the most 
important form of rubber, so named from Pard 
in northern Brazil. See Caoutohouc. 

Parasitas and Parasitism (Ani- 
mal). — Parasitic animals are those that live 
on or in other orfl^isms from which they de- 
rive their food. The host of the parasitic ani- 
mal may be another animal, thus the adult 
liver fluke infests the sheep; or the host may 
be a plant, thus many mites are entirely vege- 
tarian. The parasites may be external hangers- 
on, eetopartmtee^ such as ticks and lice ; or they 
may be internal boarders. endoparattifM, suca 
as tapeworms. They may be parasitic through- 
out fife, like Trichina epiralie ; or they may be 
free -living in their early stfl^es, like many 
threadworms and fish lice ; or they may be free 
as adults, like the gall wasps and ^e horee-hair 
worma The parasite may complete its life-cycle 
in one host, like the thr^worm {Aeoarie mega- 


looefhala) of the horse ; or it may require two 
hosts, like the liver fiuke or tapeworms. In 
sho^ the parasitic mode of life has a great 
variety of forms and degrees. But the charac- 
teristic feature of parasitism is always the same, 
that the parasite derives its food from its host 
and confers no benefit in return. For parasitism 
lias to be distinguished from mutually beneficial 
partnerships (commensalism, &c.) such as often 
exist between two living creatures of different 
kinds, though it is quite likely that w^hat began 
as pa^nership may end in parasitism. It should 
also be borne m mmd that it is not the interest of 
the parasite to kill its host^that is like killing 
the goose that lays the golden eggs — it is better 
for we adult parasite at least that its host should 
live as long as possible. Many of the animal 
parasites of agricultural importance are referred 
to in special articles, but it may be useful to 
point out that th^ represent the following 
classes: Rhizopod frotozoa, e,g* various amoe- 
boid parasites; Flagellate Protozo^ e.g. Try- 
panosomes; Ciliate Protozoa, e.g» in colon of 
horses; Sporozoa (another class of Protozoa), 
Coccidia; Trematodes or Flukes, e.g. Liver 
fluke; Oest^es or Tapeworms, e.g. Tania va- 
nunu ; Nematodes, e.g. Aecaris ; Acanthocephala, 
e.g. JSchinorhynchua ; Hirudinea or Leches ; 
Acarina (mites and ticks); and Insecta 

Parasitism represents a side-track in the 
struggle for existence. The parasite secures 
abundant food without much exertion, and it 
is often very well protected. It is not sur- 
prising, then, that the number of parasites 
should be legion. But the habit is not without 
its disadvanti^eB : if the parasite lose its foot- 
hold in or on its host it is helpless and doomed ; 
the life-history is often full of risks, and the 
odds against an embryo parasite becoming an 
adult are often enormous; the habit involves 
a certain amount of degeneration, proportional 
on the whole to the thoroughness of the para- 
sitism, particularly as regaros nervous, sensory, 
and muscular systems. The chance of the embryo 
tapeworm becoming an adult is only one in many 
millions, and, in adaptation to the enormous 
risks, parasites are notoriously prolific. A tape- 
worm may produce 42,000,000 eggs, and a thre^- 
worm 64,000,000 in a year. But another way 
of looking at this is that the rich stimulating 
diet of many parasites and the degradation or 
the general life may directly favour prolific re- 
promiction. In any case it may be said of many 
parasites that if they had not been prolific they 
would not have survived at all. As to the origin 
of the parasitic habit, we cannot do much more 
than speculate; it probably began in various 
ways — from intimate partnership, from the 
female’s instinct to seek out safe places for re- 
production (in many cases the females are para- 
sitic and the males free-living), from a naturally 
sluggish constitution, or from great keenness in 
the straggle for existence. 

Many skin parasites, such as lice, multiply 
greatly on their host, but it cannot be sakl of 
moat endoparasites that they increase their 
numbers in the same individual animal They 
produce abundant embryos, but these usually 
develop somewhere else. By active migimtioii. 
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or hy being carried in food or drink, tbey find 
their wav to other hoeta. Sometimes the^ pass 
by * self-infection ’ into the same host, as is the 
case with some of the threadworms, but this 
ii not usual In a large number of internal 
parasites the life-history is complicated ^ the 
fact that the embryos pass into a different 
kind of animal from that which the adults in- 
fested, and that they often develop in this 
* intermediary host * into a form which is quite 
different from the adult form. Indeed, the a^dult 
form is not attained until there is transference 
from the intermediary host to the final or 
‘definitive host’. The embryos of the human 
tapeworm, Tctma sofium, find their way into 
the pig, and there develop into bladderwornis, 
whicn do not develop further unless the ‘measly 
pork’ be eaten bv man. The embryos of the 
liver fluke find their way into the freshwater 
snail, where they produce, asexually, first rediie, 
and then cercariae, the last becoming liver flukes 
if they be swallowed by a sheep. In cases like 
the last-mentioned (see art. Liver Fluke) there 
is a complex ‘alternation of generations’. 

A remarkable fact in regard to many para- 
sites is that they are confined to certain hosts ; 
as it is technically expressed, they are specific 
to these hosts. The number of different species 
of parasites is enormous, and it seems likely 
that isolation in particular hosts, to which they 
are severally adapted, has had to do with this. 
The two commonest human tapeworme^ Taaiia 
Boluim and Tctnia ioginata^ are in their adult 
condition confined to man, and this is a familiar 
illustration of the general fact that in many cases 
a particularjparasite has its particular host and 
no other. Tnis shows very clearly that the life- 
iiistories of parasites correspond to particular 
routines in nature, especially of nutrition, but 
also of habit generally. If the same circum- 
stances did not occur over and over again, many 
species of parasites would soon come to an end. 
On the other hand, it must be noted that some 
parasites occur in numerous hosts; the liver 
fluke and Trichina tpiralu being excellent illus- 
trations of this. As to the influence of parasites 
on their hosts, it is difficult to generalize. In 
many cases parasites do no appreciable harm--- 
a few mites in the skin, a few threadworms in 
the gut, a few bladderworms in the muscle can- 
not matter much. Many wild animals that show 
no hint of any loss of health or vigour seem never 
vdthout their parasites. The case is different, 
however, when the parasites become vei^ nu- 
merous, like Asoaru megalocephala in the horse ; 
or when th^ find their way to organs like the 
brain, like Ccenwnu cercbraliB in the sheep; or 
when they live on blood, like the liver fluke ; or 
when they migrate in the bod^; as in trichinosis; 
or when they cause perforations of the gut or 
lungs; or when they live in the blood. Two lines 
c»f recent research are of great interest and im- 
portance, but we cannot do more than refer to 
tliem. On the one hand, it has been shown that 
a number of purasitic worms produce definite 
toxins (leocomaines) that poison their host; on 
the other hand, it is becoirag increasingly evi- 
dent that pa r asites not in tMmaelves <» great 
moment may be indirectly very dimstrons hy 


serving as the carriers and distributors of patho- 
genic organisma [j. a. t.] 

PmrMitIo Brofiohitin is more commonly 
known as hoose or husk. See art. Hoosi. 

Parultio Uvsr DiMStM in sheep is 
caused by the liver fluke fsee Liver Fluke); 
in poultry by a protozoon (see Amoeba melea- 

QRIDIS). 

Paring^ anci BumlniT consists in remov- 
ing the surface either by double-raftering, with 
an ordinary plough, or with a paring- or broad- 
share, and, aherwards, burning it. 

It may be done in the case of foul stubble, but 
is generally understood to be a preliminary cul- 
tivation in the breaking up or down land, old 
sainfoin, or other descriptions of grassland, in 
order to bring them into arable cultivation. 'Ilie 
objects are tne destruction of weeds, and espe- 
cially of grassy herbage ; and of the eggs, larvse, 
and perfect forms of wireworms and other pests. 
The only objection to the system is the loss of 
organic matter and combined nitrogen, insepar- 
able from combustion ; but this may be obviated 
by taking turnips, rape, or mustard as first crops 
after cleaning. The first operation, or paring, is 
done during the winter, and the turf is allowed 
to lie until March or April, when it is well 
worked by harrows and rollers. The result 
is an abundant coat of weedy herbage, which 
is raked together into heaps for burning. The 
fine soil is used to cover the heaps and stifle 
the fires, causing what is termed ‘stifle -burn- 
ing ’. The two operations are simultaneous, i.e» 
the heaps are fired, and the heat kept under 
by shovelling loose and dry soil over the top. 
After the fire has died out, the ashes are spread 
over the surface, and the land is ploughea and 
tilled for roots. The plan has been largely used 
in breaking up chalk downs for arable cultiva- 
tion, and is commonly spoken of as ‘burn -baking’, 
while the land so treated is commonly ^keii 
of as ‘ bake ’ for many years afterwards. Faring 
was formerly done by breast- or burn -bake 
ploughs pushed by men from their thiols, which 
were guarded by wooden shields. Tlie bum- 
bake plough is essentially a parer, and is fur- 
nished with a wooden crosshead which the 
worker pushes forward as above indicated. 
These instruments are well known in the chalk 
districts of Wilts and Hants, but have been 
superseded by horse parers. Tlie cost of the 
entire operation is generally estimated at 20t. 
to 25«. ^r acre, but much depends upon the 
method followed. The process must not be con- 
fused with ‘clay burning’ nor yet with ordinal^ 
couching and burning. [j. wr.] 

Paiiiii: Ploush may take the form of 
a Breait Plough (m above X an implement 
resembling a plough, but with a very broad 
share, employed in the practice of paring and 
burning. 

Parli QrMRf an arsenical compound, used 
as an insecticide. See arts. Arsenical Washes, 
Arsenic Compound^ and Insecticides. 

PmrMi. — ^A paruh is the subdivision of the 
county, whose origin is derived from ecclesias- 
tical practice, whereby a definite district was 
assigned to the charge of a particular priest, who 
had the care of mmS» therein. Sabsequentlj it 
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WM recognized as a convenient unit for the pur- 
pose of local taxation and local government, and 
■o the Civil parish was evolve In England 
there are now three different kinds of parishes, 
namely: (1) the Ecclesiastical parish, (2) the 
Civil parish, and (3) what is known as the Land 
Tax parish, t.s. the district for which a separate 
assessment of land tax or income tax may be 
levied. In Scotland the division is twofold, 
namely, Ecclesiastical and Civil ; but the Eccle- 
siastical parish may be either landward, burghal, 
or landward- burghal A landward parish is one 
which consists of land lying in the country; a 
burghal parish is one which lies wholly within 
the Ixiundaries of a burgh; while a landward- 
burghal parish is one which partakes of both 
characteristics. The importance of the distinc- 
tion lies in the different rights and obligations 
of the ministers, heritors, ^ [d. b.] 

PmrkSf Ornamental.— In regard to the 
best method of laying out a park, there has been, 
and ever will be, wide divergence of opinion. 
The configuiation of the situation ought to have 
an important bearing on the design of the house 
and park. A tract of flat uninteresting land 
calls for the use of bold lines indicative of 
strength and vigour to give life and force to 
the scene. Here the formal style with its 
straight avenues has its place. Again, in lough 
undulating ground with gullies and glens, the 
natural style with its free curving lines is best. 

As the park dominates the general lines of 
the estate, so should the mansion be the key- 
note around which the details ought to oe 
arranged in harmony. The primary point will 
be the selection of a site most suited to the 
varied requirements of modern civilization, these 
lieing convenient accesses to road and rail, water 
siipjdy, drainage, &c. As modern engineering 
has overcome most of the difficulties which 
beset our forefathers when determining a site 
for their dwellings, the present-day tendency 
is to select higher and drier situations which 
command views of the salient points of the 
estate, or of features in the country beyond. 
Then the various adjuncts, such as kitchen 
rdens, carriage stables and estate workshops, 
iry and home farm, while being subordinate 
should be so arranged as to conveniently serve 
their purpose without creating any discord in 
the composition of the picture. Broadly speak- 
ing, none of the builaings of these necessary 
departments ought to be in direct view of the 
mansion. The planting of trees and shrubs to 
block out or to screen undesirable features is of 
vital importance, I’equiring special knowledge 
of the trees most likely to permanently serve 
the object From a health point of view it is 
inadvisable to plant rough or large -growing 
trees in close proximity to the dwelling-house; 
in fact, no large-giKiwing tree ought to be nearer 
than fifty ya^ from a living-room; even when 
planted as a shelter or wmdbreak a belt of 
large trees will better serve its purpose at that 
du£snce than one placed near to the house, 
if trees are require at all, select speciea of 
% hawthor^ and stmilar-siBed subjects, 
immediate surroundings of the mansion 
■atualfy fall to be treatndiJijaB the pleasure 


grounds, with such features as lawns for gamee^ 
flower gardens, and the trees and anrabt 
should be chosen and treated as permanent 
objects of an ornamental character. In the fine 
keeping of the pleasure grounds, and art of grad- 
ing from the finer outwards to the rougher parts, 
is found one of the pleasing features in our home 
parks’ arrangement. Another very imix>rtant 
point which demands very careful consideration 
18 that of the approaches or carriageways to the 
house. Here again the character of the situa- 
tion constitutes the principal factor. Avoid the 
error of running an avenue through the park in 
a straight line at right angles to the front of the 
mansion. If straight avenues are desired, rather 
begin them on the same plane as the front, and 
m^e them as long and wide as circumstances 
demand. This course preserves the foreground, 
which not infrequently is the glory of the house 
setting. Following thereafter will be the ar- 
rangement for the planting of the park in such 
manner as will eventually best serve the de- 
signer’s puipose. Primarily the views are to be 
from the house outwards, and from that point 
the main lines must be set out. Inward and 
cross views through the park will in course 
follow. It is by the careful study of all the 
peculiarities of the situation that the intelligent 
planter can, from the vast variety of material 
now at his command, produce satisfactory and 
pleasing results. Tlie principal plantations, 
belts, and groups of trees ought to be set out on 
bold vigorous lines, and the plants put in moder- 
ately close. Thin planting is I'ai’ely successful 
Avoid too much mixing of the various kinds of 
trees, as better results will as a rule accrue from 
grouping each species separately. Throughout 
the park allow wide free space between the 
groups, which should vary considerably in size 
and outline, so that each can develop and show 
its chai'acteristic in the general composition of 
the scheme. Carefully avoid the temptation to 
plant a tree in every open pait and thus spoil 
the effects of light and shaae produced by the 
breadth and mass of the various parts. 

Apart from its use as a setting to the manaon 
in the estate economy, the park is a viduahle 
asset from a utilitarian aspect. However pleas- 
ing it may be in general outline, half its charm 
would be lost were the scene deprived of the 
presence and movement of animm life, in the 
form of herds of variegated glossy-coat^ Ayr- 
shire or Quemsey, the black Angus or belted 
Galloways, or the picturesquely homed uid 
shaggy-coated Highland bre^ of cattle. The 
grazing of these in a park adds not only pleasure 
out profit, as not inrrequently the value of the 
grazings compares most favourably against that 
of the arable land. When subdividing the area 
for specific purpoees avoid the erection of such 
fences as are crude and obtrusive, and study t^ 
direction of the lines towards the preservatioa 
of the general amenity. The makmg or mar- 
ring of the scheme is due to the attention to 
minor details. 

In the utilization of the park for maag 
stock, sheep and catrie are preferable to horssa 
Many paries throaffhoat the country have been 
sadly Bnmd tae doitructioii of the timhT 
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throvf^ young lioneu outing the bark from the 
root buttrooeee at the baee of the treea. Young 
cattle when developing their horns oocasionallv 
spc^ young treee by scarring the stems with 
tneir rubbing. Should young horses or cattle 
be grazed, it follows that protective measures 
must be used to save the trees from destruction. 
The attention to fencing, draining, cutting of 
weeds, liming and dressing the surface, are details 
familiar to the intelligent farmer or overseer, 
and come naturally to him as part of his regular 
duties, not the least of which is the preserva- 
tion of one of the outstanding featui'es in the 
landscape of our country. [j. wh.] 

ymriwaaw OIimm. The Parmesan, 
which weighs from 50 to 200 lb., is made in 
Italy, but 18 well known in Englan^ as in the 
leading European countries, where it is largely 
employed for grating and for various purposes 
in connection with soups and other dishes for 
the table. It is produced from skimmed milk, 
about 3 per cent of butter being taken from 
tlie milk. The night’s milk is left until the 
morning, when it is skimmed and added to 
the morning’s milk, from which the cream has 
been taken by sepaiation. The copper vessel 
in which the curd is brought holds from 20 to 
100 gal., and is heated to a temperature over 
a fii*e of 86' F. in summer and 98‘^ F. in winter. 
While heating it is stirred with an implement 
with a disk at the lower end. The rennet 
employed is a p>rtion of the actual stomac'h 
of the calf in tlie form of pulp; it is placed 
in a cloth and squeezed by the hand of the 
maker, 5 grm. being allowed to 10 gal. of milk. 
This we thought a dirty process. Coagulation 
is complete in thirty minutes in summer to 
sixty in winter. The new curd is broken by 
an implement known as a panarola, which is 
used until the grains are fine ; the kettle is then 
moved from the fire, the curd l>eing left to 
settle at the bottom when a portion of the whey 
is removed by baling. The kettle is then put 
over the fire again and stirring recommenced, 
a small quantity of saffron being added while 
the curd is cooking, stirring being continued 
for three* quarters of an hour, when the curd 
is left to settle. More whey is then removed, 
a small quantity being left behind to cover the 
curd, beneath which a linen cloth is placed. 
When the curd is gathered into the cloth the 
four comers are drawn together and lifted from 
the vat into a vessel placM to receive it, where 
it remains to drain for some twenty minutes 
before it is placed in the mould, whicli is made 
of wood and open at the side, being tightly 
drawn around tne curd by a strong cord. The 
mould is 5 in. in height by 19 to §0 in. in dia* 
meter for cheeses of average size. In North 
Italy the makers of Parmesan employ no pres> 
•ore to remove the whey, but cover the curd 
with a cloth and a wooden disk, when they place 
it on a drainmg table, where it remains tor a 
fortnight, being tum^ sevenJ times during 
the fii^ few days and subsequently once daily. 
Aa the curd forms itself into a cheese it is 
wsahed with brine and finally well robbed 
with salt, a portion of which is allowed to re- 
main upon Its crust In its final stage it k 


scraped from time to time, oiled and oolourod, 
and then remains upon the shelves of the maker 
or the merchant wno has purchased it until it 
is ripe for the market [j. Lo.] 

Patmlwy (Carum p9tro9dinum\ a haray bien- 
nial, native of south Europe. Parley will grow 
in almost any kind of soil It is especially 
vigorous in sand near the sea. The seeds are 
sown in drills any time between February and 
August. In winter the leaves require protection 
from severe frost In kitchen gardens it is 
usual to grow parsley as an edging to borders. 
It transmants readily, so that the roots may 
be liftea in October and replanted thickly in 
frames, where they will continue to develop suc> 
culent young leaves for use during the winter. 
They also may be forced on hotbeds, and market 
gardenei-s treat them in this for sl supply 
of leaves in winter. Pound Liondon, for a 
market supply, the seed is sown monthly from 
March to August in rich soil, and the plants 
thinned to 4 in. apart. The leaves are cut, and 
tied in bunches to be sold by greengrocers, &c., 
realizing about 2«. per dozen bunches. In their 
second year the plants develop a flower stem 
and ripen seeds freely by J uly. The seeds re- 
tain tneir vegetative powers for about three 
years. There are numerous named sorts of par- 
sley, blit they differ only slightly from each 
other, those mostly preferi*ed liaving very curly 
leaves. [w. w.] 

Parsiwy. — Parasitic Pisni^l- — Downy 
Mildew {Plmniopara nivea) produces a form 
of damping off on the foliage, and in moist con- 
ditions may prove destructive. C’elery Rust 
and Celery Leaf-spot also occur on parsley, the 
leaves becoming disfigured by brownish spots 
dotted over with minute black points (see Ce- 
lery-Parasitic Fdnoi). Treatment , — Avoid 
overcrowding of plants, and arrange rotations 
so that umbelliferous crops do not come too 
close. No definite results have been published 
as regards spraying, but a spray fluid should 
check any of the above fungi (^e Funqicidei^ 

[w. a, 8.J 

Parsley^ Bcalc#«l« a genus of plants of the 
umbelliferous order, ^e art. Anturiscus. 

Parsicyf Fool*a See Fool’s Parsley. 

Parsnip. — The Wild Parsnip (Peucedanum 
sativum) is a common plant met with through- 
out Europe bv roadsides and hedgebanks, espe- 
cially where the soil is calcareous. The plant is 
a biennial, with a strong branched taproot snr- 
mounted in the first season with a tutt of large 
pinnate leaves each with two to five pairs of 
ovate leaflets coarsely serrated at the margins 
and downy on the under sides. The stem sent 
up in the second season of growth is stout, 
hollow, and furrowed. The inflorescence is of 
the usual compound umbelliferous type and 
bears small yellow flowers. The fruit consists 
of two flattened carpels each with a winged 
margin and five longitudinal slender ridges, two 
of them being near the edm of the fruit 

The cultivated pamip nas been grown aiaee 
the Roman period ; it dmers only from the wild 
prototype in poseeaaing a single nn*bnui chad 
fieahy taproot and smooth shining leaves paler 
in colour than thoae of the wila plant The 
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wild Bpecles can be readily modified by cultiva- 
tion and selection of the seedlinm. Professor 
James Buckman, of the Boyal College of Am- 
culture, Cirencester, sowed seeds of the Wild 
Parsnip in 1648, and succeeded in obtaining 
three aistiiict forms by selection in four or five 
years; one of these, a hollow-crowned variety, 
was introduced into commerce about 1860, ana 
is still being sold under the name of the 

* Student’ parsnip. Several forms are known, 
viz. (1) The Common variety, with lone root 
and convex, rounded crown; (2) a snorter 
similar form ; (3) the Hollow-crowned or Jersey 
variety, with long root and concave or hollow 
crown ; and (4) a turnip-rooted form sometimes 
grown in gaidens. 

The *8eed’ does not retain its vitality veiy 
long; samples two years old do not usually 
contain more than 20 or 30 per cent of living 

* seeds’. [j»***] 

Parsnips are not individually mentioned in 
the crop returns of the Board of Agriculture, 
but are included in ‘other crops’, of which 
there are somewhat under 100,000 ac. in Great 
Britain. Of these nearly two-thirds occur in 
the east and east midland counties. The pars- 
nip will do best on the light sandy soils such as 
are found in some parts of Bedfordshire and 
other market-gardening districts. There are 
three distinct types grown, namely, the Hollow 
Crown, the Long, and the Turnip-rooted. The 
first mentioned is tlie most popular, and there 
are sevei’al varieties of it brought out by dif- 
ferent seedsmen ; of these the Lesbonnais is the 
best. They are not largely grown as a fann 
crop, and it is difficult to say where their place 
should be, but they should come after a crop 
which has been heavily manured with farmyard 
or stable manure ; no manure should be applied 
directly to the parsnip. As they do better on 
freshly moved soil, all the cultivations should 
be left until the late winter or early spring. 
The land should be ploughed as deeply as pos- 
sible, cultivated once or twice, and then nar- 
rowed until a fine seedbed is obtained. The 
seed should be drilled as early as possible in 
March, in rows from 1 ft. to 16 in. a^rt, using 
from 6 to 7 lb. of seed per acre. Tney should 
be up in about a fortnignt, and when they show 
the true leaf in about a month from sowing they 
should be thinned out, leaving the plants about 
8 in. apart Tlie thinning is usually done by 
bunching with the hoe and then singling by 
hand. During the summer the crop is noed 
both by horse and hand two or three times, 
according to the cleanness of the field. The 
crop may be harvested towards the end of Oc- 
tober, when the roots are lifted by the fork, the 
tops cut off, care being taken not to injure the 
root itself. They are then put in small narrow 
clamps, about 30 in. to 1 yd. wide, and from 6 to 
6yd. long ; in some districts round pits are used. 
The clamps are covered with straw and earthed 
up about naif way, the top being left open for a 
fortnight to allow the moisture to escape, and 
after wis the damp is finally covered with soil. 
Another method, and a more popular one, is not 
to harvest the crop at all, but to leave the roots 


in the ground where they grow until th^ are 
sent to market ; then th^ are lifted, tied into 
bundles, and sent off. l&ere is some danger 
that a veiw prolonged frost may cause injury, 
but a slight frost not only does no harm, but 
improves the flavour of the crop. A fair yield 
will be 12 tons per statute acre. For exhibition 
purposes, extra fine roots can be grown on fairly 
Wvy soil The land is well cultivated ; a aeries 
of holes are made by a crowbar, about Ij^ yd. 
deep and some 6 in. across at the surface. These 
aie filled in with potting soil, decayed refuse, 
road ^rapings, with a litUe supeiphosphate and 
a quick-acting potassic manure. These holes 
are made in a 1^ about 2 ft. apart each way. 
Three or four seeds are sown in each hole, cover- 
ing them well. 'When the plants are nicely up 
they are singled, taking care to leave a plant as 
near the centre of the hole as possible. By this 
method, long, large roots will be obtained. 

The crop suflers from two insect pests — 
namely, the Carrot Fly (Psila ro8ce\ and the 
Celery and Parsnip Fly {TephritU onopordinu). 

[e. d.] 

Garden Parsnips. — Parsnips are grown 
in gardens in a rich soil, the seeds being sown 
in March, in drills 18 in. apart, and the seed- 
lings thinned to 1 ft. apart. Although the roots 
may be grown to a large size, those not more 
than 9-12 in. in length are preferred for table use. 

When once the seedlings have been thinned, 
parsnips require no furtner attention beyond 
keeping down weeds until the leaves begin to 
decay, or about the end of November, vmen a 
portion of the roots may be lifted and stored in 
dry sand for use when the ground is frozen. 
But the bulk of the crop should be left in the 
ground and taken up as reouired until March, 
when the remainder should be lifted and stored 
along with turnips and potatoes. The Parsnip 
is quite hardy, and the fiavour of the root is 
improved by frost The variety most grown in 
mai’ket garaens is Hollow Crown. Turnip- 
rcKited is an eai*ly variety which forms on the 
surface like the field turnip, and has compara- 
tively small leaves. The roots are boiled till 
they are quite soft, and eaten hot with butter, 
pepper, and salt. Th^ are also largely used 
for flavouring broth and soup. Next to the po- 
tato the parsnip is the most widely grown of all 
food vegetables W the poorer classea [w. w.] 

P«rsnip. — ParMitle Pung^ — Fungi 
which occur on carrot, cele^, and parsley may 
cause damage to parsnip, either in the form of 
leaf-spot or as mildew on the foliage, and rot 
in the edible roota Hence in arranging rota- 
tions in gardens, the crops named should not 
be grown too near in succession, especially if 
any of them have been attacked by fungi. &>r- 
deaux mixture, if imrayed on early, wOl check 
the diseaaea See Carrot— Parasitic Fungi, 
and CxLBRT— P arasitic Fungi. [w. g. 8.]«>* 

Pmrsnip Plyp a fly whose larvae do much 
harm to parsnip and celeiy by mining and 
blistering the leavea See Acioia heraclxi. 

jParthpimy OattI#, the designation ap- 
plied by some official catalogues to a presum- 
ably distinct breed of cattle. In reality this 
supposed breed is merely one of the varieties 
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of the Yend^eDne race, an eeaentially French 
breed of cattle originally sprung from the Bo% 
pnmig^niiu. 

PmrthmOMtiMiOf the development of an 
ovum without being fertilized. This occurs as 
a normal and regular thing in some of the lower 
animals — in most of the Rotifers or wheel 
animalcules, in many of the small Crustaceans 
known as water flea^ and in the summer gene- 
rations of the green flies or aphides. In the 
last two cases the parthenogenesis is swuonal^ it 
usually lasts through many generations in the 
warm weather, ana it is interrupted by the 
reappearance of males in autumn. In the queen 
bee tnere is partied parthenogenesis ; she receives 
a store of sperms from the drone who succeeds 
in inseminating her; and it rests with her to 
feitilize or to leave unfertilized the eggs which 
she aftei'wards lays. The fertilized eggs develop 
into workers or into queens (the dinerence in 
result depending on the diet of the larvse) ; the 
unfertilized eggs develop into drones. Thus 
drones have a mother, but no father. What 
may be termed occatiorial parthenogenesis occurs 
as a rarity in several insects, such as the silk- 
moth, where a few of the eggs may develop 
without fertilization. Worker Lees, wasps, ana 
ants are also occasionally parthenogenetic. As 
an abnormality, the ovum of a bird or mammal 
may undergo segmentation without being fertil- 
ize^ but uie development never proceeds far. 
In several kinds of simple plants with slightly 
differentiated sex there occurs what may be 
called parthenogenesis, but the only plant with 
well-differential sex organs which shows in- 
disputable parthenogenesis is one of the stone- 
worts, Chara crinita. Only the female plants 
are found in North Euixipe, yet the egg-cell 
develops normally. [j. a. t.] 

PAi^rld|g« (order, Carinatse ; sub-order, 
Qalliformes; family, Pliasianidee). — The Par- 
tri^e {Perdix cinerea) is more familiarly known 
to ^iglishmen than any other game bird except 
the pheasant (see Plate, * Game Birds ’, vol. vi). 

In plumage and general appearance there is 
very little difference between the cock and the 
hen partridge. The yelhiw-brown feathers on 
the face and throat of the hen are slightly paler 
than those of the cock, and do not reach so far 
back on the cheeks; but the only certain dis- 
tinction is the colour of the wing coverts, which 
in the cock are reddish-brown, without bars, 
and in the hen are darker brown, transversely 
liarred with buff. In l^ptember and OcUiber, 
hens can generally be distinguished from cocks 
by the abiasion of the breast feathers caused 
by incubation. The legs and feet of young 
birds remain yellowish in colour until the pair- 
ing season in February, when they assume the 
slaty-blue tinge of adult birds. 

nrtridges, old and voung, remain in the 
‘covey * or brood till i^ebruary, when they pair 
off. Towa^ the end of April, or more often 
the beginning of May — about three weeks later 
than the grouse — ^the ben scrapes a slight de- 
prassion in the ground, which she lines scantily 
with di7 grass and leaves, and lays therein from 
ten to fifteen, occasionally as many as twenty, 
glossy eggs of a soft buff colour tinged with 


olive. There is no more devoted or skilful 
mother than the hen partri^; nevertheless, 
the young of no game bird suffers so much from 
the vicissitudes of weather as her offspring. 
The bulk of the broods are hatched off* in June ; 
if the latter half of that month and the first 
half of July prove wet and cold, multitudes of 
young birds perish, chilled to death in the grow- 
ing corn and lush herbage among which they 
have to seek their food. For the partridge is 
essentially a denizen of arable land, multiplying 
in proportion to the amount of cultivation, and 
diminishing iu numbers where cropping gives 
place to pasture. Yet the arable farmer has 
no reason to object to a numerous stock of par- 
tridge^ seeing that of all game birds it does the 
least injury to agricultural produce, subsisting 
almost entirely upon the seeds of grasses and of 
weeds, such as wild mustard, knotweed, buck- 
wlieat, &C.. varied by blaeberries and other wild 
fruits, ana by caterpillaiti and insects. Occa- 
sionally a few grains of corn may be found in 
the crop; in hard weather a turnip here and 
there is pecked into, and in spring some clover 
crowns may be taken, but the damage done is 
inappreciable. Nobody has an ill word to say 
against * the little brown bird ’, and its fiesh is 
most delicate and palatable. C'areful preserva- 
tion, assisted in some counties by hand rearing, 
probably has greatly increased the stock of par- 
tridges in this country during the lost thirty 
years or so. The practice of driving originated, 
as in the case of grouse, with the increasing 
wildness of the birds, to which the Imre stubble 
caused by modem farm machinery has greatly 
contiibuted. The effect of driving has been to 
increase the number of partridges on the land 
in the same remarkable degree as has been the 
case with gmuse. In both instances the cause 
seems to M the larger proportion of old liirds 
killed as connmred with the result of shooting 
over dogs, l^is is an undoubted advantage to 
both moor and manor, for it is the invarlEible 
instinct of old grouse and partridges to drive 
away their young and keep the ground for 
themselves. These old birds are not so prolific 
as younger ones, hence where there is little or 
no sh(x>ting, the stock of grouse or partridges 
is sure to fall very low. 

The French or Red-legged Partridge (Caocalni 
rufa, Newton) has established itseu firmly in 
the southern counties of England. It has br^ 
occasionally in Scotland, but the northern sum- 
mer is not hot enough for the requirements of 
the young brood, ^e natural range of the 
species includes France, Spain, northern Italy, 
and some islands in the western Mediterranean. 
It was first naturalized in England at the end 
of the 18th century, and was considered a 
nuisance by most sportsmen, owing to its habit 
of running before dogs and its reluctance to 
take wing. But since the adoption of driving, 
the red-leg has found much favour, its flight 
being as swift and generally straighter than 
that of the common partridge. As a table bird 
it is not so highly esteemed. In breeding, food, 
and general nabits the two species are very 
much alike, though the Bed -legged I^rtri^e 
shows a greater preference for heath and scrubby 
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ground than for arable laud. In plum^e the 
fS^nch bird is much showier than the British 

K rtridge, the cock bird being an extreme^ 
ndsome creature. The bill, legs, and eyelids 
are bright-red, the iris orange-reid. A black 
sti'eak stretches backwards from the bill, en- 
circling the eve and curving round to form a 
gorget beneath the white feathers of the throat. 
The chest is dun -coloured flecked with black, 
the breast is dove-coloured, the belly and danks 
clear fawn; the back is brown. The feathers 
of sides, flanks, and thighs are conspicuouslv 
barred with dove-grey, white, and black, witn 
an outer margin of orange-red. On the leg is a 
knob corresponding in position to a cock’s spur. 
The plumage of the hen bird is less brilliant 
than that of the cock, and she has no knobs on 
her legs. [h. m.] 

Parturient Apoplexy, a disease peculiar 
to milk cows. See Milk Fever. 

Parturition. — Accoucheurs are wont to 
remind their patients that parturition is not an 
illness but a physiological act. Other physio- 
logical functions are accomplished without dis- 
tressing the individual, but parturition is ac- 
companied by pain and violent expulsive efforts 
and general disturbance, even in normal circum- 
stances. Other physiological acts are governed 
by immutable laws, but this one is subject to 
many deviations, and no two births are exactly 
alike. Only a few minutes will be occupied in 
some instances, wdiile the process will extend 
over hours and even days in others. There may 
be a prolonged first stage and a short second 
one, or the reverse conditions obtain. The con- 
tractions known as labour pains differ in inten- 
sity, duration, and frequency, as well as in the 
amount of sufcring to which thev give rise, and 
the influence they exei't upon otner portions of 
the body. The quantity of fluid (allantoid or 
amniotic fluid) in the so-called water bag varies 
gi*eatly. The foetus presents itself in many M’ays 
that do not necessanly impede delivery but ai'e 
sufficient proof of the variable nature of the act. 

During the whole period of gestation the final 
act has Wen pi^epai'ed for. The uterus has Wen 
increasing in size, and its muscular layer in par- 
ticular has been acquiring strength. When the 
organs necessary for extra- uterine life ai'e ap- 
proaching completion, changes occur in the womb 
Itself and in the connections which the fietus has 
with it. The organic connection between the 
foetus and the uterus is gradually destroyed by 
fatty degeneration, and the blood which has been 
supplying these structures would seem to be 
diverted to the udder for milk making. Cell 
degeneration having reached a certain stage, 
irritation of the nerve terminals follows, and 
this again causes contraction, which results in 
removal of the uterine walls from the envelopes, 
the foetus, as Fleming has remarked, being * like 
a foreign body in the cavity of the uterus . The 
continuation of this process or processes is some- 
times irregular, ana the final labour pains are 
retarded when the separation has been prema- 
ture. The expelling power is chiefly due to the 
involuntary muscular fibres spoken of, a coat or 
layer in the uterine wall, whi^ by its dilatation 
faeoomes thinner as the pressure of the waters 


widens the os, and the cervix is indistii^isliable 
from the rest of the uterine cavity. The open- 
ing of the os uteri should take place early in 
laWur, and the water ba^ enter it and act as a 
mechanical dilator, to which, however, it is pre- 
disposed to respond. It is possible to see ^e 
os in cows, and it is perfectly round, unless tlie 
contractions aro irregular from the calf coming 
broadside. The durotion of the labour is largely 
goveimed by the time occupied in the dilatation 
of the 08, and this, mther than a small passage 
and a large fcetui^ is the most frequent oostacle. 
Breech presentations are unfavouiable to expul- 
sion, because the neck is directed towaids the 
spine (sacrum). While the water bag and foetus 
(assuming a normal presentation of head and 
fore-feet) are operating in favour of the gi'eatest 
dilation of the genital passage, the contractions 
of the uterus from behind continue to aid, and 
are reinforced by the fixing of the diaphrogm, 
and the muscular action of the abdominu walls. 

In the case of twuns, each horn of the uterus is 
about the same size, and its occupant in a similar 
position as if there w^ere but one in the cavity. 
We have said that the act of pai'turition has 
many variations, and this applies to double con- 
ceptions. Both may come nead first, or both 
piove breech prosen tations. In the majority 
of cases the first is a head presentation, and the 
second comes by the bree^. The greater dis- 
tension of the uterus caused by twins, and a 
conseouent w'eakening of its controctile poweiw, 
probaoly accounts for the slower and moro diffi- 
cult parturition which is usual in animals that 
are commonly uniparous. Parturition more 
often takes place beirore the full period of gesta- 
tion, and the foetuses are not so large or strong as 
singlets. In the case of twins the muscular con- 
tractions commence in both horns of the uteros, 
which controct in a rhythmic, as well as peristal- 
tic manner, and this is aided by the diaphiugm 
which the animal * sets’, and by the aliaominal 
walls; the latter may only be considered as auxi- 
liary to the uterine throes, themselves being the 
chief factor. These uterine contractions are not 
absolutely limited to the period or act of paitu- 
rition ; t£ey may occur in diseases of the urino- 
genital system, and in those curious conceptions 
in which the foetus is carried outside the uteinis. 
Labour pains at the commencement ai'e short, the 
contractions being feeble, and the intervals long. 
There is a gathenng of power — a moro foi'oeful 
efibrt and better sustained. Each throe com- 
mences like a rising wave, and becomes intensi- 
fied and powerful until a maximum is reached, 
when it recedes again, and an interval follows 
in which the animal may seem so indifferent as 
to commence feeding. At Sorter and shoiler 
intervals the pains of labour are manifested until 
tbe feetus is expelled or something abnormal 
inteiTupts or suspends them. In i^preseuta- 
tions or impossiole labours the contractions^ 
grow weaker and finally oease, a pmnt which 
will be referred to later. The intend between 
the pains are necessary to rest tibe mother, 
and enable the muscular fibres to regain their 
power. The intervals also afford time for the 
genital paasMs to be prepared by dilation, and 
a more abundaat aeeretioB of muousi ana the 
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fcBtns reooren from the intermption between it 
and its bed during these oontractiona The con- 
tractione of the womb by its longitudinal fibres, 
and the special energ]^ exerted at the fundus, 
i^ortening it in the direction of the neck, con- 
centrates force upon the incompressible liquor 
amnii and forces open the os uteri or narrow 
constriction, which will be often referred to in 
connection with delivery. The neck of the womb 
is ^ortened, both horns of the uterus acting at 
about the same time. They are less distantly 
senirated than in uniropreg^ated animals. Pre- 
cedence is allowed to the twin most advanced, 
and the pressure of the second one aids in the ex- 
pulsion of the first. The interval is not long, as a 
rule, but there are exceptions, which lend colour 
to the view of a second conception or super- 
foetation. The writer has delivered a mummy 
from a previous conception at the same time as 
a living calf, and believes that there are cir- 
cumstances in which one horn of the uterus acts 
quite independently of the other; as when a 
second calf is born alive a week aiN^r the first, 
and when no other occupant of the womb was 
suspected. The interval between the birth of 
twins in the mare seldom exceeds, ten minutes. 
One or two hours is quite common in the cow, 
and about half an hour in the case of the ewe. 
In giving these approximately correct times, we 
imply normal presentations in which thei'e ai*e 
no nindrances. Where the latter exist, all sorts 
of inteivals may be observed. In the sow, 
bitch, cat, rabbit, and other multiparous ani- 
mals, labour on the whole may be said to be 
less painful, and calling for less violent expul- 
sive eflTorts, the young being relatively smaller, 
if multiple births make as gi'eat a total demand 
upon the strength of the mother. In these 
animals each portion of the uterus correspond- 
ing to a foetus contracts in its turn, beginning 
with that nearest the neck, and terminating 
with the one most distantly placed from it. The 
horns of the uterus expel their fcetuses alter- 
nately. In the third stage of delivery the cir- 
cular muscular fibres come more specially into 
action, contracting the uterine cavity in order to 
expel the contents. It is at this stage that the 
diaphragm and abdominal muscles afford most 
assistance in driving the foetus in what is now 
*the least line of resistance, and the straining 
efibrts resemble those usual in defecation and 
urination, much exaggerated. Accoucheurs of 
experience are more or less unanimous in credit- 
ing a living foetus with favouring delivery by 
his struggles, and it may be that his very cir- 
cumscribe movements give a stimulus to the 
mother. On the other muid, the slow deliveiy 
of a dead foetus may be accounted for by the 
absence of any fixed point in a creature that is 
ool^psed and soften^ in some cases decayed. 
A living foetus mav be taken from a dead mother. 
Other oi^gans continue to work after the parent’s 
heart has ceaMd to beat. The uterus has been 
seen contracting a full quarter-hour after gastro- 
hyiterectomy has been performed. The expel- 
Kng forces must of coarse be greater than the 
rsei^tanoe offered, and if it is found that these 
are in a de quat e the aooondieiir will give judi- 
cmslidp. 


The extrusion of the water bag between the 
labia of the vagina marks an important stage 
in delivery, and that with each throe a litUe 
more fluid accumnlates within it, and disten- 
sion during the heaving is suoce^ed bv fiao- 
cidity in the interval When the membranes 
can resist the strain no longer a rupture takes 
place, some of the fluid falling away, and a part 
remaining in the vagina to assist in its lubrica- 
tion. The water bladders may be broken too 
soon, or the inexperienced person, in his anxiety 
to assist, make tne mistake of puncturing them, 
with the result that a dry labour follows, neces- 
sitating more prolonged efforts on the part of the 
mother, more or less friction to the pamges, and 
perhaps the death of the foetua Those wlio have 
charge of pregnant animals should be familiar 
with the signs of impending labour: the en- 
largement or springing of the udder, the swell- 
ing of the vulva, and increased space between 
the lips of the vagina — the latter softening, and 
the lining membrane becoming reddened and 
covered with a viscid mucus, ^ich in the cow 
increases to the extent of hanging in a rope from 
the * shape’ and adhering to the tail ana about 
the hocks. Its presence at the time of partu- 
rition is desired for its lubricating properties. 
Other signs are the pendent abdomen, with 
croup and flanks falling in ; the lumbar region 
of the spine having a downward inclination, 
less marked in an animal pregnant for the 
first time. The haunches get wider apart, or 
at least appear to do, the modification of the 
ligaments due to serous infiltration. A list- 
less manner, succeeded by restlessness and evi- 
dence of occasional fugitive pains simulating 
colic; whisking of the tail, bellowing, bleating, 
whining, and a disposition to seek solitude, are 
among the signs of approaching parturition. The 
mare is very near her time when so-called wax 
candles form on the ends of the teats, and from 
thenceforward should be under constant observa- 
tion, but not fussy interference. The larger ani- 
mals, as well as the sheep, more commonly give 
birth in a standing position, this being favour- 
able to the effacement of the vertebro - sacral 
angle and to the action of the auxiliary muscles 
(diaphragmatic and abdominalX and affording 
some assistance by gravity when a part (and the 
heaviest, when *the pi’esentation is a front one) 
has already come into the world. Tlie young 
creature’s fall is checked by sliding down the 
mother’s prominent hocka There are many 
exceptions to this general rule, some cows, for 
instance, giving birth on the ground, and only 
rising on completion of the act; and many mai'es 
going down on feeling the labour pains, which, 
it will be remembered in equines are sudden in 
their manifestation, and vei^ powerful, birth 
very quickly taking place if the mal is to ^ born 
alive. The sow, bitch, cat, and other multipar- 
ous animals give birth on the ground. Besting 
as much on uie keel or breast Irnne, and as far 
forward as p^ble, they assume a half cirde 
with dieir boditM^ the head nearing the perineum, 
and in a convenient attitude for Iming the new- 
born and direeting them towards the teat, where 
warmth and oonubrt will appease them while 
the troubled mother prepares to incraue the 
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family. Well-formed aowe that have had pre- 
viouH farrows will often expel the young with 
such force that they turn a somersault With 
the multiparous animals the water bag commonly 
appears only with the first of the litter, the 
necessary distension or dilation of the passage 
being thus secured ; those to follow are either 
preceded or followed by their membranes al- 
ready ruptured. The final separation takes place 
by rupture of the umbilical cord. The standing 
position favours this severance, as does the act 
of rising when birth has taken place on the 
ground. Mothers have the instinct to bite 
through an unusually strong cord when licking 
and clearing the young of the membranes. Wild 
animals display greater capacity in the care of 
the young than those which oy domestication lose 
much of ^eir primal instincts. Owing to changes 
in the bloodvessels in the later period of preg- 
nancy, already referred to, the risk of haemor- 
rhage is of the slightest, and the tying of the cord 
now piactised at some of the best stud farms is 
not ror the prevention of hsemorrhage, but to 
shut the door against those malignant organisms 
which enter the navel during the first few days 
of extra-uterine life and give rise to navel ill, 
joint ill, and other diseases. Bitches, too much 
devoted to their task, will often lick the cord 
right away and destroy the soft gelatinous navel, 
rupturing the puppy and perhaps causing its 
death, or a prolonged ana troublesome sore. 
The cleansing or expulsion of the afterbirth 
(see Afterbirth) completes the function of 
parturition. 

The variations which may be termed natural 
or normal have been referred to in a general 
manner, but tlie comparative frequency of labour 
difificulties among the domesticated animals, of 
malpresentations or dystokia, call for special con- 
sideration. These may be trifling, and easily re- 
moved, or beyond our powers aftogether. The 
M’ell-trained and experienced surgeon will but 
rarely fail to extract the foetus mther alive or 
dead, and in the last resort will dissect it with an 
embryotomy knife, or perform Caesarean section, 
as the operation is called, by which the foetus 
is removed through an incision in the side and 
womb of the dam. If the student, then, will 
consider well the presentations heie described, 
and note particularly what is shown in the 
illustrations, he will come to the practical work 
of parturition mentally equippea in the same 
sense, but not in the same aegree, as the intend- 
ing^ilor who has learned navigation ashore. 

The first figui'e I'epresents a foetus presented 
in the most frequent as well as best position. 
The birth of sucli a one, where no interference 
is needed or permitted, should be carefully ob- 
served. There is a temptation to give assistance 
which must be sternly repressed. Much harm 
is done by untimely interference, and the most 
successful practitioners are those who have best 
learned how to wait If the water bladders are 
protruding, we may well wait until they are 
naturally ruptured. Exceptions to this rule 
are very rare, as when a doubled limb can be 
felt, or the outline of one limb so far extended 
as to suggest the absence of the other, its fellow. 
A ft^uent malposition is that of a front leg 


doubled back at the knee or fetlock, and it may 
be easily brought into line by a hand previouBly 
prepared by paring the nails and dressing with 
an antiseptic — a precaution never to be ne- 
glected. when brought into position the ani- 
mal should be left to her own efiforts, when in 
all probability the throes will each advance 
matters a little. If the pains have attained 
their greatest degree of force and fr^uency 
without progress, and there is a disposition to 
diminution of their power, we may seize the 
limbs, direct the head, and employ traction at 
the same time that the animal strains; remit- 
ting our efforts in the intervals, unless the case 
has already gone too long and is a dry labour. 
Even in the latter case we may use an interval 
to mix and inject a 5-per-cent warm glycerine 
lotion, which is a fair substitute for the lost 
amniotic fluid. The degree of traction permis- 
sible is considerable, and many cows recover 
despite the violence suffered when a horse is 
harnessed to the f(vtus and the poor beast 
dragged about the floor of the box. A merely 
superficial knowledge of anatomy will enable 
the operator to order the direction in which his 
assistants are to pull on a line, if his own hands 
are insufficient If the patient is standing, the 
direction will need to be downward and back- 
ward. Whether standing or prone, the accou- 
cheur should ever have this question of direc- 
tion in his mind, for he will find the ordinary 
farm hand pull upwards or sideways or any 
way whereby he obtains most leverage, and 
without regard to the position of the poor beast. 
Cordage should be beyond suspicion of convey- 
ing septic matter. Manilla is preferable, as 
being pliable, but it should not oe quite new 
because then it has fibres standing out which 
cause friction. Plough lines are convenient in 
size and for their tapering, but whatever in the 
way of ropes may oe available should receive 
an ample dressing of an approved antiseptic. 
A glycerinated carbolic lotion is better than 
carbolized oil, as the latter is slippery. The 
coal-tar series, so useful for many other pur- 
poses, are objectionable on account of the resin 
in them. Several convenient lengths of cord 
ai*e desirable. The ends can be identified by 
loops, or the number of links in a daisy chain 
when passed in out of sight. It will often 
happen that the best way to get up a leg that 
is turned back, is to push back the foetus, and 
this is ail act the beginner is most reluctant to 
perfoimi. He does not like to let a part go out 
of sight which has once come to the birth. If 
a cord is hitched upon the p^tern he need have 
no fear of finding it again, ^ere is always room 
behind. Operating in a narrow passage, with 
one’s hand crushed by the powerful contrac- 
tions of the beast and the hard head or buttock 
of the fcetuB, is most difficult. If we push him 
back, a leg or a head can be pulled up. Our 
hold upon a leg may serve to push about afid 
liberate the opposite one. One of the minor 
difficulties of aelivery is that of a head some- 
what sideways, or chin tucked in. With a hand 
on one ear and another in the mouth, we may 
often correct this, and ascertain at the same 
time if the foetus is alive, for he will almost 
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advantage of what dieplacement we can thus and by its position tell os whether the foetus is 
rain to work our hand to the head of the foetus, on its abdomen^ back, or side. If coming in the 
We may I'each an ear with difficulty, or be com- fashion depicted in fig. below, we haveonly to wait 
pelled to press a thumb into an orbit to slew developments, as advised in a normal head pre- 
the head a little, until we can get a cood pur- sentation. A very difficult case to deal witn is 
chase with a finder and thumb in the mouth, that in which the rump is felt pressinff araiiisi 


arm gets paralysed with the pressure and must | The foetus may lie standing as it were in the 
be withdrawn, and for this reason 
among others we should learn to 

same i^ition as at firstj when our 
Sa^the ^Mtest ^^^essure^y^ 

normal, especially when ^e second ^ ^ ^ .. 

of twins; or in the case of mplti- m lunr leg. presented. C.H on tto bsok 

parous animals, where a fore and 

aft presentation alternately would seem to be | bellv, or his back and legs in the same podticm 
the general rule. The extremities are much of that of his dam. He may be sideways, and. 


alike, and the accoucheur will satisfy himself in the absence of any mane bv which to dis- 
as to which feet are showing. He should be tioguish one portion of the back from another, 
able to tell a hock from a knee. Both have we maj be gi^ng between the shoulder blades 
a little bone prominent at the back, but the os and mistaking them for hams. By pushing back 
oalcis is longer, and a fingw can be inserted the foetus, and patient exploration, we are sure 
between it and the hamstring sufficiently to to presentlv fina some object by which we may 
distinguish it fit>m the trapeaum. A little decide at least what portion we have to deal 
further exploration and the tiul will be fmind, with. It may be well to give the patient a 
Tea. IX 1S7 
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^mulant while we develop a plan. It ii pot- 
•fble, but not easy, to turn the young creature, 
or at least secure some member by which we 
can proceed on the lines previously laid down ; 
always remembering that there is room where 
the foetus came from, and that we need not 
fear to let a noosed limb out of sight. 

Hooks, both blunt and sharp, attadied to cords 
or screwed into metal stems are employed by 
veterinaiy surgeons, who know how to introduce 
them and insert them without much risk to the 
mother; but they should scarcely enter into the 
armamentarium of the non -professional accou- 
cheur who can do many wondem with cords, 
and that best of ail instruments the human 



hand, intelligently directed. During the latter 
portion of life in the womb the netus often 
makes violent movements — a fact so well known 
that the rough test of pregnancy often adopted 
is to give a deep draught of cold water, which 
provokes the creature to spasmodic jerkings 
easily observed in the flank. Heifers aiv some- 
times very much frightened, and the fwtus gets 
into, and appeal's to remain in, a very awkward 
position. These leaps may possibly account for 
one of the difficult labours which at first is posi- 
tively appalling to the inexperienced. We refer 
to the pi'esentation of three feet in the canal. 
Unless a monstrosity has to l>e dealt with, it is 
obvious that they cannot all belong to the same 
end of the creatui^ They are more or less crossed, 
and completely occupy the canal. They do not 
belong to different tcetuses, although we have 
heard of such a case. Oarefully examined, there 
will usually be found two out of the three more 
doselv resembling each other, and nearer to 
parallel than the third. If our hand can be 
passed up hat enough, we may distinguiah by 
the hook bone, already spoken q 1 in ano&er f(»in 


of presentation. Once we have made out whether 
the odd leg belongs to a front or hind pair, we 
can procei^ on the probable least lines of resis- 
tance. A line with identification mark had better 
be hitched round the pastern, and then the limb 
may be pushed back over the brim of the pelvis. 
If the pair of legs left belong to the hind part 
so much the better f(»r us: the fertus will turn 
over proliably when we have made a little pro- 
I gresH ill pulling the limlm into the genital pass- 
age, and it will he a comparatively straightfor- 
wai^ job delivering him. If, however, we have 
two front feet left, we may l>e pretty e€*rtain 
to have ull the trouble in pitting up the head 
j which w’e have already descrilH'd in <*<innection 
' with anterior prewntationa We have now in- 
! dicafed some of the typical cases of dysU^kia, 
but there are, iH'sides, a countlesH number of 
attitudes lietween them which call out the re- 
sourcefulness of those engaged in the breeding 
c»f farm stock. 

Monstnaiities, and wliat are known as im- 
practical lalM»ui'8, miuire all the skill of the 
experienced veterinary surgeon, who luay have 
to resort to an instrument called an embryo- 
tomy knife to separate the limbs and extiiwt 
the fa'tus in parta This knife is carried inside 
and opened when there, thus avoiding some risk 
to the mother. In the absence of such a tool, 
and if compelled U) act without professional 
assistance, uie stock -owner may sut'ceed yith 
an ordinary short -handled and shoit-bladed 
' castrating knife, which must introduced 
ojien. It can Ih» w)n(*©aled in the hand, the point 
1 covered by the forefinger and the cutting edge 
kept towaixls the ftetua It is work calculattd 
to try the nerve and fortitude of anyone, but 
' can geneially lie carried out by patient eflfort. 

, We Lave seen it attempted as a butcher would 
cut a joint. The operator cannot get round it, 
and faila The most promising method is to 
make as long an incision through the skin as 
the situation of the fa'tus will permit, and work 
under from either aide. If a hip joint can be 
got at, the severance of tlie ligaments at the 
cup-and-lmll joint is comparatively easy. The 
' same may l>e said of a shoulder. When a limb 
has been removed, there should be room to work 
for another; but the pressure from behind a)- 
' wTivs seems to rob the operator of any fa vim r 
‘ he may liave hsiked for, and the crutch shcnild 
be us^ Decapitation should be performed 
between the occiput and first bone of the neck, 
and no bone should be broken (»r divided by 
the saw, for fear of wounding the mother in 
Uie outward passage of the dismembered fortua 
Some dropaiiml belHes ofier much resistance to 
delivery by their great volume. Theee diould 
be laid open and the fertus eviscerated, without- 
‘ puncturing the gut or wounding of other organs 
whereby their contents might escape into the 
womb of the mother. Tlmre is much risk of 
wounding^ or at least of abrasions, the latte r 
being caused by friction from cor^ and not 
BUBiMcted ; extra precautions in the way of anti- 
aesiic irrigations should therefore be adopted 
whw emb^otomy baa been unavoidable. After 
delivery the neda of the mother will vaig 
! according to the diAcultiee enoountered, the 
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itrength, tempentment, and apecien to which 
idle Monga After a natural labour, and in a 
vigorous aninial, good hygienic conditions are 
all that is necessary. It is important to reniem> 
b«r the peculiar susceptibility of parturient 
animals to bad air and evil siiiells, and to chills 
and sudden lowering of temperature which 
result from cold draughts of air. Clean Ind* 
ding, on a floor previously disinfected, should 
have been prepaid for the niaiT <»r cow, and 
fresh litter should lie given after delivery: tak- 
ing Hawy what is soiled, with can* not to disturb 
the lower layers f(»r the moment, as with rare 
exceptions a Iwid (xlour is provokwl. If the 
whore IhmI ne<>4ls removal at once, disinfocthm 
must l)e tlioniugli, and it will distress the mother 
less to ls‘ quietly removed to a fresh ls»x whert* 
no ainiiiotic fluid has soiled the lieddirig. The 
mare and cow may sweat during nai*tnriti<»n, 
and should In* w)iim|mh1 dry or (*nvenHi a ith cloth- 
ing, and, having Ix^en made »*omfortalile, left f<»r 
a while to comjK>w themselves after the recent 
excit<*ment. Some gr*uel (»r l>i:an mash may Ikp 
offerx'd, and if rej<H*ted it should Ih* nmitivcHl, 
and a fresh supply given when revisit^nl. Stiimi- 
laiits 111 gniel enable an exhausted Isvtst to 
rally; and c»f tli<*se whisky for the rnai’e <0 eow 
is most favouiN'd. and sweet spirit <»f nitre for 
the ew«*, tir bntmly >»ith 4'lher and a small dose 
of laudanum hat has Uim said of the mw' 
ajiplies for the most )Mirt to the ewe, as a rumi- 
nant, but goats often endun* prolonged laUmr 
and encruinter more difheulty in jsirturition 
ganei*allN. We have sjsiken <*f the great sus- 
ceptibility of iiarturietit animals V* septic in- ^ 
vasion, and this applies with grater force to 
the ewe than l<* any other spi-eies of domes- 
ticated animal. 'Jlie ewe is M|N*('iaiiy liable U) 
aeptie metritis, jsMitoiiitis, and bbssl poison- 
ing, and it will Is* generally agieed by fl^sk- 
masters that the lanibitig p(*n with a s<ititherti 
aspect, and prc»te<*te<l by nut dies plaitisl with 
■trawr, oi’ some of the nKslem folding fabrics, 
will give Wtti'r aveiwge results tban y»*afniig 
in buildings or stenehed hart/ms and shaded 
orchards. While not sulmcnbing U» the js>pu- 
lar lielief that pigs love dirt, and desiring for 
them good dry clean ImhIs, we may |)oint U) 
warmth and pn»tection from the elements as 
more necessary than anything else — a matter 
in which they differ so completely from the 
sheep. Not much litter, and that very short, 
should be supplied to a sow afxiut to farrow. 
She will lie put to the trouble of scraping it 
away if abundant, and if long the young pigs 
hang up in it and fail to reach the teat, or get 
crushed by their mother because unable U* get 
out of the way when she lies down. Sows, 
bitches, rabbits, and fenvts are prone Ut destroy 
and eat their young when disturbed, and should 
be left for a few days with as little interference 
as maible. [h. l.] 

ra>t tir lHitl oii« — The heating of milk to 
a lemperatnre sufllcieni to d es tr o y practically 
the whole of the adult forms of micro-organisms, 
and below that at which marked changes in the 
che m ica l and physical propeniet ooeor, is called 
pMtenriaatMm. The term is derived from the 
nle Lonis Fmlear, who was the ftrst to point 


out the rational use of heating beverages to de* 
stroy the org^isms causing fermentative change: 
he did not, nowever, devise any special method 
for milk. No sharp distinction can be drawn 
between the pMteunzation of milk and its steri- 
lization, but it is now generally m^oepted that 
milk is pasteurized when it is heated to a tem- 
[leratiirt* not exceeding lfl5‘ F. for a period of 
twenty minutes or less. Manv contradict(»ry 
MtatenientM as to the eflicscy <»f beating to vari- 
ous temperatures for ditfering lengths of time 
have liet*?! made, but the ex|M«rinients of Bal>- 
c<K*k, ItuHsell, Hasting and other workers at 
the Wisconsin Kx|)erinient Station have gone 
far to reconcile these. The American investi- 
gators have shown that it is necessary to agitate 
the milk during the heating in order to free the 
micro-organ isms from the protective skin formed, 
and that a degree of heating ample to destmy 
the germs of tiil'ierciilosis if thorough agitation 
is |a*rformed is <]iiite inefficient when the milk 
IS at rest. 'Hiey succeeded in tjasteurizing milk 
at as low a t4*nij)eraturt* as 140^ F. 

Tlie use of itasUmrizatiori gives the following 
advantag<*s: — 

1. The milk lieing nrartirally friMsd from lartto- 
iwid ormmiMiiis, will keeji for a much longer 
|s*nod rs'fore going sour tluin if untreat4^d. 

2. Path(»g(*nir organisms (with the unimpor- 
tant exception of tile iMicilliis of anthrax) are 
all d4»stroyed by t»rf»fK?r pasteurization, includ- 
ing the Istrilliis or tulierculosis, which is some* 
t lilies pr(*iM*nt in the milk ot diiieas<*d animals. 

'ITiere are, however, drawbacks, which to some 
exU*nt <'ounterltfilan(*e the advantages. 

1 The cream rises in a different manner, and 
the t4»tal layer on fiasteifri/ed niiik is only about 
half that on uiipasteuriKod milk; to the eye, psis- 
teiinzed milk may appear [ssir. 

2 t'eitain cheniical changes, very small in 
amount, and difficult to sHtisfa<*torilv establish, 
take place on lM*ating Ifl^) F. or afvive; these 
cans#* a sriiall Icsw of the s4»-called vitalizing piti- 
iieiiies lif milk, and CoiitU has even brought 
hirward evidence to show that periostitis has 
Iteeri devel<i|>Hl in an infant f>redisposed to this 
disease which was fed on imsteurtmT milk. Gene- 
rally speaking it does not apjiear, hom*ever, that 
the hms of nutritive proj>erties cm fAsteurization 
is appre«'iable. 

3. Viir srmie hours after milking, the number 
of inicrreorgariisms in raw milk aocreaaes, pos- 
sibly due t^» the preseru'e of leui^ytes or other 
living cells; after |iasteuHzation no decrease 
occurs, the cells presumably having been de- 
stroyed !>y the heat employeiL 

4. The \w tic-ai*id organisms having been de- 
stroyed, the particular fermentation ^ich takes 
place is determined by the organisms which 
first find sccdw to the pasteunzed milk, and 
sometime* unpleasant ffavoiirs are develop^ Inr 
the grffwth and action <if micro-organisms, which 
would liave been held in check and overgrown 
by lactie-acid germs had they been preseiit 

As a general rule, it is held by tW majori^ 
of those qualified to judge, that the advantam 
of pasteurization of town supplies outweigh Uia 
drawbacks. If a anpply of milk from pemetif 
healthy cows, markets ondar tlie best hygieiim 
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oonditioni and properly certified, can ^obtain^ 
thia would undoubtedly be better if supplied 
raw than if pasteurizea ; under this system a 
veiy large increase in the cost of production is 
inevitable. An uncertified supply can be safe- 
guarded by pasteurization at a cost which is 
Mi^eiy met the a&ving due to decreased 
waste by itounag. 

Milk is not usually wteurized on a small 
scale on account of the aifflcuitjr of keeping the 
tepiperature constant for the requisite period, 
and of agitating the milk. On a commercial 
scale a continuous method is generally adopted: 
the milk is run over a heated surface, or through 
pipes which are immersed in a heating medium, 
or it is run into a vessel which can heated, 
and in which the milk is stirred, in a continuous 
stream, the rate of flow of milk and the supply 
of heat being so adjusted that the milk is heated 
to 160" F. or thei'eabouts ; vessels of sufficient 
capacity, which are insulated to prevent loss of 
heat, and through which the heat^ milk slowly 
flows, are often provided to keep the milk at 
the desired temperature for the requisite period. 
The milk is cooled to as low a temperature as 
possible on exit from the pasteurizer, and it 
should be received in clean and sterile vessels, 
ill which it (^n lie protected as far as possible 
fi*oin bactei ial contamination. 

The i*egenerative principle is often applied to 
lessen the ex|)enditure of neat; the cold milk is 
jiartially heated by the pasteurized milk, which 
iH thereby ccsiled to an equivalent degree. This 
is done by running the two streams of milk in 
opposite uircctions on either side of a good con- 
ducting septum, and in a good form of regene- 
rator both the heat mpiired to raise the tem- 
perature, and the water or other cooling medium, 
are reduced to a minimum. fii. d. r.] 

Pastsurlsini: Plant.— Of the many 
forms of jmsteurizera one of the earliest was 
the Lawrence. This was a modi ficat ion of the 
Lawrence cooler, and consisted of a double cor- 
rugated surface, suspended vertically, and in 
the interior of which a currant of steam-heated 
water circulated. The milk ran into a trough at 
the top, and by means of small holes w'as distri- 
buted on to the corrugations, on flowing over 
which in a thin stream it was rapidly ra^d to < 
the deaire<l temfierature. This type is n< it greatly i 
to be I'ecoiimiended, liecause it exposes a very 
large surface to the air; because any check in < 
the flow of milk causes the milk to dry on, ; 
rendering cleaning difficult; and because the time < 
of heating is very short It causes a diminution 
of the number of luioro-organisius to the extent i 
of about 09 per cent 

A very usual and efficient type of pasteuriser j 
oonaists of a steam - jacketed deep cylindrical < 
vesael, furnished with a rotating stirrar. Hie 
milk enters the bottom of this, and is heated by i 
the steam jacket, which usually does not extend < 
more than about three-quarters of the way up; < 
the milk flows from the top. Thia type may be 
open, or may be covered with a loose lid, or, as < 
is now more nsoal, closed by a screw-down cover. 

If the stirrer is made helical, the milk can be 
raised after pasteurising to a considerable height 
in a closed aj^iaxatiia By snitably adjusting 
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, the rate of flow, the milk can be kept at th 
necessary temmrature in this form of paateurisei 
, for any desired length of time. 

I Another type consists of a series of ooili 
through which the milk passes at a rapid rate, 
immersed in water which is kept at or near the 
boiling-point In a recent apparatus a strong 
solution of calcium chloride is used as the heat- 
ing medium; and this has the advantage that 
the requisite temperature can be maintained 
without steam being given off. This apparatus 
is generally heated by gas. To maintain the 
temperatura for any len^li of time, an auxiliaiyr 
insulated vessel is necessary. 

The Farrington pasteurizer is a very ingenious 
one. In this the heating is performed by a series 
of hollow disks filled with steam-heated water, 
which are continually rotated in a vessel through 
which the milk flows. The heater is usually con- 
nected in series with a cooler of the same type 
in which cold water flows through the disks. 

Pasteurizers are g^erally used in conjunction 
with regenerators. These are of the general type 
of milk coolers in which the cold milk flows over 
the outer surface, and the pasteurized milk flovs 
within, in the place of the water in the cooler. 
Tliera are three types which may be mentioned. 
One resembling tne Lawrence cooler, but in 
which s})ectal provision is made for cleaning the 
interior, either by making it open like a book, 
or by providing it with Jetachable ends. This 
type is usually independent from the pfMteurizer. 
A second type is like a cylindrical milk coolei, 
and generally fits over the pasteurizer. In this 
there is an outer corrugated shell which fits over 
the outside of the pasteurizer, the steam jacket 
of which is placed in the interior. Tlie milk flows 
over the exterior, is collected in a small tank, 
fraiii which it is pumped to the pasteurizer, and 
flows from thence into the interior of the corru- 
gations. Tlie last type is the Defries pasteurizer, 
which consists of a series of double pipes set 
vertically. Tlie milk is taken through the space 
between the inner and outer pipes, which at the 
top of the apparatus paw through a heating 
chamber, ana the hot milk returns down the 
inner pipes, which at the iKittoiii are surrounded 
by a cold-water jacket This type of apparatus 
contains the pasteurizer, regenerator, ana cooler 
all in one. [n. o. r.1 

Paatofml Many pi^ of the 

country are not suitable for the plough, and 
have to be devoted to the griudng of iSieep or 
cattle, or in some cases both. Thus, in addi- 
tion to arable farming, where the tillage of the 
soil and the growing of crops are the main 
objects of the farmer, and dairy farming (see 
articleX where the production of butter or 
cheese is practised, there is pastoral farming, 
involving the breeding and rearing of sheep 
and cattle, and in some esses the preparatieii 
of these, especiaHy the latter, for the botcher. 
Owing to the diflnculty of mahing wheat-grow- 
ing pay during many years pi^ great 
of buid which had dmo cultivated for gendra- 
tions have been laid down tojpastore, and are 
now used for feeding cattle. beiddes these 
pasture lands there are many roillioiis of acres 
in Great Britain whidi, on account ol their 
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•leap and rog^ nature, and in many caees the 
altitude at mkh they are found, are utterly 
unfit for the plough, ueee upland regions are 
the habitat ot the mountain sheep, and the pas- 
toral fanner devotes his time ana eneigy to the 
management of such lands and the stock they 
caiTT. Sheep and cattle farming requires as 
much skill and enterprise as any other branch 
of agriculture. A general acuuaintance with the 
principles of bringing is aueolutely essential, 
and to secure success much practical eimrieiice 
and aound judgment ate necessary, lue risks 
attending the pastoral farmer’s calling are great 
The storms of winter and the droughts of sum- 
mer are equally causes of extreme anxiety, and 
can only very partially he providwi against. 

Lowland putures, which fc»r the imwt fiart, as 
has been indicated, are devoted to the grazing 
of cattle, tend to improve if theie is a iiU'iiil 
supply of cakes or nieals given along with the 
gram, and some feeders also apply topdressings 
of artificial manures. Attempts to impntve 
ordinary hill grazings have not been particu- 
larly satisfactory, but there is no doubt that an 
application of 10 cwt of slag per a(*re on certain 
enuMes of nuM^rland will fully ix*|jay the outlay. 
Manuring with 3 or 4 cwt. kainit oi luuitate 
of iKitash lias also U^en ftMiiid very iMMielirtal in 
some instances. Many of the farniei's of the 
past generation liiiie<l their hills. The results 
were profitable for some years, but the parts 
tlien treate<l are in many cases tin* pcsnest now. 
Hill pastures are, however, mmli iiiipn>vcHl by 
judicious draining, and there are few farmers 
who do not realize the truth of thia. Another 
point on wliich stress must U* laid is the neccsi- 
sity of keeping a stock not too large f(»r ground 
to be grazed. Overstocking, which is always 
a temptati(»n t<» the unw'ary and iiiex|ieneiire<l, 
is (»ne the greatest mistakes a farmer can 
make; and a farm will give the liest return 
when it is carTving a st4K% under, rather than 
over, its full complement. I*ast4»ral fat'ms in 
Great Bi’itain vary gieatly in extent— fmm a 
few hundred to several thousand acrea. In the 
caae of the smaller holdings the fanner himself 
uuLy look after all the sUs'k, or at most liave 
the amistanoe of <»ne shepherd, but there are 
not a few aheepw'alks, es^jecially in the northern 
counties of Scotland, where seven, eight, or even 
ten shepherds are employed. 

On purely pastoral fanns very simple build- 
ings are required, as compared with what are 
necessary on aralile or aair>' farms; but in 
almost every instance a sulsitaiittal lia>shed 
should be one 4»f them ; and im effort should lie 
spared bv the farmer or the shepherd to liave 
It filled before the short, cold, stormy days of 
winter come round. The capital require to 
stock pastoral farms varies greatly according to 
the Icicalitj in which the farm is,' and the kind 
of stock carried; but apei^ng generally the 
rental of the fara mnltiplied by ten will be 
sufikient capital for most farms in tbe south of 
ScoUand ; but in the nortl^ where the rents are 
low and tbe ‘valuatiims’ hig^ twenty times the 
annual rent will often be required. [w. &] 

taaticTM ImiHwm- 

niMt ol^lTp till the hut quarter of the 19th 


century almost the only means adopted for the 
purpoee of improving pastures were the aoplica- 
tton of lime and, in certain district of wnsa 
Hut almost from the date of ita introduotioD 
to tbe Britiah market in 1887, baaio alag came tu 
be preferred to all other substances as a manure 
for pasture land ; and its abundant supply, and 
cheap cost, have led to a much more extensive 
manurial treatment of paatures than had ever 
liefoiv» lieen known. Since 1897 niimemua ex- 
periments have Uhui c^mducted in Britain wiUi 
various plusiphatic manure^ with lime, and with 
nitrogenous and jxitAssic manures, applied in 
various forms and combinations to p<K>r pas- 
tures on all kinds of soils, and under vanous 
(*onditions of rainfall and altitude. In all of 
them it has lieeti found that Uie use of iiitro- 
gtuious manures was n(»t desirable; that lime 
WHS much t<H) slow in its action, and in the first 
years of applicHtion was siimetinit^s even in- 
jurious; tliat lM)iieM weie distinctly h»ss effective; 
that suiiei'phoHphate w'ss less pi'otitable on ac- 
count OI its gn>at4'r c<Mit; and that basic slag ap 
plitd alone, or in tsuiie cases along with kainit, 
111 every instann* proved itself to lie the mast 
prttfiiable iiianiite to employ. On no kind of 
Jiasture lias it lN*i*n fcuiiid iiiefle<*tivc, though 
the amoiiiit of incix*am‘ jirotiucetl has vaimd very 
coiisideiiibly with the nature of the soil. Us 
maxiiiium icsults have lieen produced on clays 
and on ts^atv sials, and on daiiip and s^uir tiiea- 
dowH. On light (Ity sods its inffueiia* has lieen 
less niarkiHi, but t veti on them it has improved 
jNiMtures Uith in >ield and in nutritive quality. 
On some soils an application of the slag has lieeii 
followed by an extiaoitliriary gi*owtb of White 
(lover, so that fields IsH'siiie coveiXMl with masses 
of clover blitssom, whi*re previously the clover 
plants had lie^qi small and stunted as to bo 
rendcmJ almost invisilile by the overshadowing 
gftuiM-s. Wherever this has oocurri'd the i^pb* 
laition of the slag has proved specially lietieficial, 
on acf*ount of the ennchinent of the scdl in 
nitrogen, which has resulted from the abun- 
dant growth of the rh»\er. On a «4a) field iti 
the North iiridierland Kx}s-riiiient Station at 
(Wkle Talk w’here this effis't was singularly 
well marked, a 3-ac. plot that luui received 
10 cwt. per acre Ijasic slag (38 per cent) still 
carried in the ninth yeai nine sheep as compared 
with four shfMfp on the untreated plot, while the 
prtifii realized in the nine years from the appli- 
caticm of slag amounted to XIO, Om, Zd. per acre. 
On other soils, while the afqiearance of the her- 
Itofra has Is^n less notably cbaiiged, the quantit}* 
and quality have }s*en invai-iaDly so improved 
as t<» enable thep^tures U) carry iu<»re and lietter 
st4>ck. The addition of kainit lias given irregular 
results, depending on tbe nature of the soil. On 
land overrun with fog the use of s^ and kamit 
together has been found to destn^y it almost com- 
pletely, while on light soils the aildition of the 
kainit has also proved generally advantageous. 
It is, however, on pure moss laM that the oom- 
btnatkm of the two manures has given the moat 
striking results. On s p^ure on reclaimed 
mom at Midlocharwoods, in Dumfrieashire, in 
one of the West of SooUand experiment^ a 
plot that had received 10 cwt 92 iL basie 
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ftiU ouried eight ebeep in the sixth jear after 
the manures bad been applied, as compared with 
MX sheep on an untreatei plot, while that which 
received 8 cwt. kaiuit in addition carried 
ten sheep. In six years the profit from the basic 
slag was calculated to amount to £1, 7a 6d. per 
acre, while where the kainit was added to the 
slag the profit was increased to £1, 19s. 6d. The 
quantities of basic slag usually uiven vary from 
5 to 10 cwt., and those of kainit from 4 to 8 cwt, 
per acre. As a rule, better results have been 
obtained from the single large application than 
from the divided and repeated dressings. The 
improvement effected by the manures is usually 
more visible in the second year than the fii'st, 
and it may continue for a period of from five 
to ten years. The manurial dressing may be 
repeated in seven years. The ultimate effect of 
basic slag applied alone to pastures, like that 
of lime, though in a less degree, is exhaustive, 
except on those soils where it produces a large 
increase in the leguminous herbage of the pas- 
ture. But the improved condition of the soil 
may be maintained by feeding the stock kept on 
the pastures with liberal supplies of cake and 
corn to enrich their manure. [r. r. w.] 

Pmmturmm — • Formation! 

and Manaffomont of.— l^fore proceed- 
ing to consider in detail the seeding of pastures, 
it may be profitable to enquire into the plants 
most suited for pastures. 

The best pasture plants ate those which are 
most lasting, most productive, most readily 
eaten by stock, and most capable of holding 
their own against intrusive weeds and naturm 
grasses. By productive is meant the possession 
of tillering power to a high degree, and the 
capability of producing a great number of large 
broad leaves, which is possible only when the 
roots ai^ numerous and penetrate deep into the 
soil. Cocksfoot and Timothy, for example, meet 
these requii*ements on soils which suit them; 
but Yorkshire Fog and Sweet Vernal do not, 
for stock are very averse to these plants, and do 
not browse them unless compell^ by hunger. 
Lucerne again, though pi'oductive and readily 
eaten, is quite unsuitable, for it cannot gix>w in 
association with other plants, and is at once 
ousted by themu In addition to lasting pro- 
ductive plants, othera of diminutive size are 
required to fom * sole ’ or * bottom ’, to fill up 
the gaps between the large ptx)ductive sproies, 
thus forming a complete sward. Crested Dog’s- 
tail, for example, is a good sole plant if eaten 
early, whereas Perennial Bye Grass is defec- 
tive for this purpose, because it soon dies out 
and allows weeds such as Yorkshire Fog to 
obtain a footing, and ofttimes too much pre- 
dominance. when the soil is thin, it cannot 
carry the large and deep-rooted plants ; in such 
cases the whole pasture is reduced to bottom 
herbage. 

Nitrogen gatherers, namely leguminous plants, 
are useful in pastures because they are not only 
browsed, but change the dementi^ and useless 
nitrogen of the sml atmosphere into the oom- 
binea and useful form. We now give a classi- 
fied list d all those plants which experience has 
shown to be useful for pasture purposes. 


L Tor Obassib (pioduotive and de^footh^ wUh 
large laavet)— 

Italian Rye Onis (Lolium italieum), shortlived. 
Timothy {PkUum pmienss). 

Meadow Fetoue (Festaca praiensis). 

Kheniih Tall Fescue {Fesiuea slattor). 

Cocksfoot {Dactylis glomtn'Ota). 

French Rye Grass or Non-bulbous False Oat Qisss 
{An^htiuitlijerum avenaceum var. nou^bulhowm). 
Meadow Foxtail (^/o/>ecurvj /TTO^^nni). 

2. Bottom oa Solx GnAsaxs (leaves small and nar 
row)— 

Perennial Rye Grass (Lolium perenus), usually 
shortlived. 

Crested Dog*s-tail ICgnomrut eristatui). 

Golden Oat Grass (AvetM^vescfJit), 

Smooth-stalked Meadow Grass IPoa pn^tuis). 
Rouffh-stalked Meadow Grass (Poa trivialis). 

Hara Fescue (Festuca duriuscula). 

Sheep’s Fescue (Fatuca ovina). 

Various-leaved Fescue (Futuca hsterophglla). 
Creeping Fescue (Festucu luhra). 

Florin (Agrostit alba). 

8. Leguminous Plants (nitrogen gatherers)- - 
Red Clover {Trtjolhim pfatetue) 1 

Alsike Clover [Tr^olinm hybridum) >not lasting. 
Trefoil ( Medicago lupuliaa) ) 

White Clover ( frifofium rtpttu). 

Bird’s-foot Trefoil (Lotm coraicHlatut). 

Marsh Bird’s-foot Trefoil (Lohu major). 

Kidney Vetch (Atithgllu Vulunaria). 


4. Miscellaneous Plants— 


Chicory (Cichorium, Intubui) 1 nat.ord. 

Yarrow (AvhxlUa Millefolium)! ComiKMite. 
Burnet (PoletiwH Mauguuorba) — nat. oru. Kosaoen. 


The top grasses are tufted in their growth, 
except Meadow Foxtail, which is slightly creep- 
ing or loosely tufted. Italian Bye Grass is 
suitable only for hay production, and Cocksfoot 
only for pMture, not for hay. The grasses 
specially suitable for heavy land ai'e Timothy 
and Meadow Foxtail, whereas French Bye Grass 
is specially suitable for light land. 

The sole grasses ai'e sometimes tufted in their 
growth — Perennial Rye Grass, Crested Dog’s- 
tail, Golden Oat Grass, Hard Fescue, Sheep’s 
Fescue, and Various-leaved Fescue; sometimes 
creeping on the surface and very deficient in 
aftermath — Bough - stalked Meadow Grass ; 
sometimes creeping extensively undeiground — 
Smooth-stalked Meadow Grass. Fiorin is a use- 
ful grass only on marsh and bog ; it grows in vari- 
ous ways— sometimes in tufts, sometimes on the 
surface, and sometimes creeping underground. 
Crested Dog’s-tail is valuable only for pasture, 
not fur hay. Perennial Bye Grass is most last- 
ing on heavy land. Smooth-stalked Meadow 
Grass suits deep, light, san^ land, and Creeping 
Fescue wet, light land. Hard Fescue, Sheepw 
Fescue, and Various-leaved Fescue suit veiy 
light, thin land. Golden Oat Grass suits light 
cfucareoos land. 

The leguminous plants have sometimes deep 
tamroots, e.g. Alsike Clover and Bed Cloven 
whereas True Cow Grass (TrMium tnediumX 
which i4 never sown, is an unoeiground creep- 
ing perennial with fibrous roots. Tkofoil is a 
straggling annual with a taproot, and is suit- 
able only for short leys on ^ht land. White 
Clover ia a aurfiace creeper wiui shallow fibrous 
roots suitable lor with euilace moisture. 
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Bir^foo* Trelbil aaits Ught land; it baa 
a very daep taproot and its ahoota form a tuft» 
wheraaa Marah Bird’a-foot Trefoil ia an under- 
ground creeper suitable for wet marshy land. 
SUdney Vetch suits deep calcareous sands; it 
has a deep taproot and a tuft of leafy shoots. 

The miacellaneoua plants have either deep 
taproota— Chicory ana Burnet, or they creep 
extensively underground — Yarrow. Chicoiy has 
a rosette of ground leaves like Dandelion, and 
suiU deep chalky soils of a moist type. Burnet 
suita deep, dry, chalky soils. 

Seeding of Pastures 

The first point to attend to is the best plants 
to use. Tliose only should be sown which are 
suitable for the land, and which experience has 
shown to be good. If, for example, Crested 
Dog's-tail and White Clover are natural to the 
land, these should assui'edly be represented in 
the seed mixture used. The next thing is to 
attend to the pi'oportion of land to be lulotted 
ti» each component of the mixture, for on this 
depends the numlter of pounds of seed. If, for 
example, one-tenth of the acre is to be covered 
with Oicksfoot, we know at once that 2*8 lb. of 
germinating Cocksfoot seed is about the right 
amount, since 28 lb. are required for a whole 
a^^re. In purchasing the seeds, it is important 
that they are secured unmixed, and that they 
are guaranteed as to purity and germinating 
power. If the seed of C'ocksfoot which we pur- 
chase contains only 75 per cent of Dure germi- 
nating seed, we must sow not 2*8 lb. to cover 
one-tenth of an acre, but 3*7 lb. to allow for the 
imperfection of the seed used. If, on the other 
hand, we rely on the seedseller and purchase 
unguaranteed seed, we are evidently working 
in the dark, and cannot know so well wlmt we 
aiv doing. It is specially important to consider 
to what extent Rye Grass, TOth Perennial and 
Italian, should be used. In arriving at a de- 
cision, we should consider that Perennial Rye 
Grass is, after all, only a small sole grass of very 
limited duration, useful at first as a hay pro- 
ducer, and afterwards of little utility. If we 
agi'ee to this, then we should restrict the amount 
of its seed within much narrower limits than 
is often the case. If the Perennial Rye Grass 
has to be seeded, we should consider whether it 
would be ^tter to grow the Rye Grass for this 
purpose by itself, or to sacrifice more or less the 
value of the pasture in succeeding years. Above 
all, it must not be forgotten that experience 
has proved that a full crop of hay may be 
obtained, even though the amount of Perennial 
Bye Grass seed um per acre is reduced to 
15 lb. per acre. In dealing with Italian Rye 
Grass, it ia to be remembered tha^ though a 
hmt ^wer and an excellent hay yielder, it is 
of extremely dunt duration, ana when it 
dies out, the weeds natural to the land will take 
its place. Beaidea, Italian is very unfavourable 
to toe growth of Bed Glover, and so, if we desire 
ttseful clean pasture, with mudi IM Gover in 
the first year or two, the Italian seeds should 
be poi^y re p res en ted in the seed mixture. We 
BOW give two examples of read^-made mixtures. 


Mixture No. 1 is dieap and inferior to Na fi, 
which is more expensive. 

Mixtdbs 1 (Inferior Mbctnre) 


Speclea naed. 

Peroentage of 
Qroond for each 
Component. 

Welglit per Aore 
of Germinating 
Seed for each 
Component 



lb. 

Red Clover 

10 

2*3 

Alaike Clover 

10 

1-4 

White Clover 

10 

1*2 

Itelkn 

10 

4*8 

Timothy 

10 

2*1 

Meadow Feaoue 

15 

8*4 

Cookafoot 

10 

2« 

Perennial Rye Oraaa 

25 

15 

Mixtukx 

2 (Normal Mixture) 

Speciei uaed 

Percentage of 
Ground for each 
Component 

We^t per Acre 
of Germinating 
Seed for each 
Component 



lb. 

Red Clover 

10 

2*8 

Alaike Clover 

10 

1*4 

White Clover 

10 

1*2 

Italian 

10 

5*6 

Timothy 

10 

2*1 

Meadow Feaoue 

10 

5*6 

Tall Feaouo 

10 

5*6 

Cookafoot 

10 

2*8 

French Rye Oraaa ... 

10 

5*1 

Perennial Rye Oraaa 

10 

6 


When making up seed mixtures it is useful 
to have at hand a table showing the number of 
pounds of pure germinating seed required per 
acre. This table we now give, taking as our 
guide the numbers given by Stebler in his Best 
Forage Plants. 

lb. pw 


Perennial Rje Oms 54 

Italian Rye OraM 49 

Cookafoot 28 

Meadow Fewne 56 

Tall Oat Oraw or FVenoh Rye Onus ... 52 

Golden Oat Onuw 7 

Timothy 21 

Meadow Foxtail 12 

Florin 11 

Reed Canaij Graw 18 

Smooth-italked Meadow Oraas ... 13 

Roogfa-atalked Meadow Grsaa ... 18 

Al^e Clover 14 

Sheep'a FeMme 10 

Varioua-kaved Feaons 80 

Creeping or Red Feacue 20 

CreatedD^’a-tafl 21 

Red (Tlover 28 

White Clover 12 

Kidney Vetoh 28 

Yellow TritfoU 28 

Bird’a-foot Trefoil 7 

[▲. V. lf*A.] 


Fssmsltoii of 

Grass and clover seeds for temporary or per- 
manent pasture or meadow are generally sown 
in two ways, viz.: 
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1. Along with corn, or at it is sometimes 
expressed, * with a white crop 

k Along with rape, often expressed as sown 
* without a crop 

L The grass and clover seeds are sown with 
either wheat, barley, or oats any time from the 
beginning to the middle of May. In the case 
of autumn-sown wheat the ‘small’ seeds are 
sown, of course, in the followinff spring, by 
which time the wheat is several inches in height. 
In the case of oats and barlev the seeds are 
sown shortly after these cereals nave been sown. 
Some recommend the sowing of the ‘small* 
seeds two or three days after the oats and 
barley, whilst others prefer to wait until the 
oats and barley are well above ground. By the 
former method the ‘ small ’ seeds have a better 
chance of establishing themselves, but this often 
means a too luxuriant growth of grass and clover 
at harvest time, and consequent difficulty in 
getting the corn crop in fit condition for cart- 
ing. Although the wheat is several inches in 
height at the time that the ‘ small ’ seeds are 
sown, it is a crop which as a rule does not grow 
so thick as oats or barley, and in consequence 
the grass and clover seeds are not retarded. 

Ill preparing the land for the small seeds, the 
aim or all cultural operations is to obtain a fine 
seedbed, or such a tuth as will ensure that the 
seeds are covered with a sufficiency of fine soil 
as will encourage germination and the early 
rooting of the miTerent plants included in the 
mixture. The smallness of the seeds, and, in 
consequence, of the young plants which grow 
therefrom, makes it imperative that the seeds 
be covered. Seeds left exposed to sun and wind 
will not germinate. 

As grass and clover seeds are generally sown 
with either oats or barley after a root crop, 
part of which has been eaten on the land by 
sheep, it is often a difficult matter to obtain the 
desired tilth. The heading of the land by sheep 
during winter and early spring often means a 
leathery plough furrow which tlie harrows only 
convert into clods that are difficult to reduce 
by rolling. If dry weather persists in spring, 
the roller merely leaves a level surface of hara 
clods, between which the seeds, especially those 
of the clovera, fall, often to too great a depth. 
Under such condition the very Tight seeds of 
Meadow Foxtail are difficult to cover, and if 
the method of sowing is that of broadcasting it 
is doubtful if ever these get properly covered. 
A deal of the non -success in ordinary field 
culture with a valuable plant like Meadow Fox- 
tail is due to the above fact. On small plots 
where it is possible to cover the seed of Meadow 
Foxtail wiim a fine covering of soil, excellent 
results are obtained. 

The cultural operations preparatory to sowing 
will depend to a certain extent upon the way in 
which the seeds are to be sown. There are two 
methods of sowing — 

(а) Broadcasting, either by hand, ordinary 
brMcast-Bowing machines, or by se^ barrow. 

(б) Drilling by coulter drill or by a Osm- 
bridge or ring roller, which carries a seedbox 
at rae back m>m which the seed is delivered 
into the grooves made in the land by the roller. 


This latter method, though called drilling, is 
not so, strictly spring, but it pretty well 
attains the same object as a drill, and has the 
advantage that there are no coulters to disturb 
the corn, which may be above-ground when the 
‘small ’ seeds are sown. 

(а) Broadooiting, — The preparation of the 
land will consist of a series of narrowings, and 
the number of times that the land will require 
to be harrowed will of course depend upon the 
mellowness of the land. If the land has been 
mellowed by frost subsequent to its being 
ploughed, then probably three harrowings win 
suffice. On the other hand, it may be necessary 
to roll as well as harrow. The land in any case 
is left harrowed before the grass and clover 
seeds are sown. After the seeds are broadcasted 
the land is hanowed by a special set of short- 
toothed harrows — teeth about 2 in. long. Tliis 
operation is depended upon to cover the seeds, 
and is generally found to be a fairly efficient 
means of attaining the object. But there is a 
chance that a portion of the seeds will remain 
on the surface, and this would not be the case 
were the seeds sown by a drill. 

(б) Di'dling. — This method is now employed 
to a limited extent only. By means of a proper 
drill the seed is deposited at a depth of about 
1 in. and in rows alx)ut 2^ in. apart Even if 
the com has appeared above the ground, little 
damage is sunered by the disturlmnce d\ie to 
the coulters. Sowing by means of a Cambridge 
roller attains practically the same object as a 
drill. The seed is deposited into the shallow 
grooves made by the roller, and the roller is 
immediately followed by a light pair of harrows 
which level the surface, and in doing so the 
seed is covered to a uniform depth. A single 
harrowing with a light set of harrows would 
follow the coulter drill, just as in the case of 
broadcasting or in sowing with the Cambridge 
roller ; but whichever method of sowing is 
adopted, a final rolling should be given. This 
last operation leaves tne land firm — a desirable 
condition for grass and clover seeds, and also 
for the com, the roots of which, if late sowing 
is preferred, will have been disturbed by Urn 
implements used. 

2. When grass and clover seeds are sown 
with rape, the i*ape is eaten off generally by 
sheep during the following autumn. The rape 
and clover seeds are sown together, the method 
of sowing being generally that of broadcasting. 
The cultural operations are similar to those 
already mentioned under (a); but where the 
land is of light texture or mossy after having 
been harrows it should be heavily rolled. The 
seeds are then broadcasted and lightly har- 
rowed— preferably on mossy land by means 
of a bush barrow, which can be made by fixing 
thorn bushes to a wooden beun. The lana 
should then be rolled. The usual time at which 
the rape and clover seeds are sown is betweaii 
the beginning and middle of May, but in the 
warmer districts of Britain sowing is often 
postponed until June. In the latter case it is 
then possible to give repeated harrowings to 
the land, and by this means repei^ted grmvtha 
of weed seeds are destroyed. 
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It if datirable when mat and cloTer teedt 
are broadoaated to diTide the feed into equal 
portiona, one portion being sown along one 
direction of the field, and the aeoond portion 
acroaa. Thia aecurea even diatribution of the 
an important matter, eapecialW if the 
weather be at all windy. [R. & a] 

Xanagiment of Paatnrea 

Where the herbage of a wture conaUta of the 
bettergrasaeaaccompanied by leguminoua pianta, 
little difiiculty ia experience in managing the 
pasture. It la reco^ized, however, especially 
if the pasture ia being grazed young stock, 
tliat in order to maintain fertility phosphates, 
aiidprobably potash, should be reatoie; though 
restoration or potash, except on the lighter 
classes of soils, is not by any means so necesiuiry 
as the restoration of phosphates. Whilst nitro- 
gen is also removed by the grazing stock, the 
maintenance of the leguminous portion of the 
herbage goes a great way to compensate for 
the loss of thia dement. 

In conjunction with anv improvement that 
follows the application of lime or phosphatic 
manures it is important that the pasture Mould 
be well grazed. The benefit in the following 
summer that arises from the eating off bv bul- 
IcKks during winter of the rough grass mt on a 
pasture, especially after a wet and gi'owiiig sea- 
sc»n, is well known. In a ‘dropping year* the 
risk of damage to the herbage in a pasture from 
a superabundance of grass can be met bv remov- 
ing all the 8t<xrk from a field for a few days 
during summer and then mowing the grass. 
If the stock can be kept out of the field for a few 
weeks after mowing, the grass makes a fresh 
growth, and a valuable ‘fog* or aftermath will 
be obtained. 

In the case of temporary pastures special 
treatment is not so necressary, unless it is intended 
to graze the land for three or more years. If 
dung can be spared, an application of about 
6 tons to the acre at the end or the second season 
will make it possible for the land to carry a 
greater head cd stock in the f(»Ilowiiig year; and 
if it is necessary to plough the land after the 
third season’s grazing, a letter crop of corn will 
be procured through the greater root develop- 
ment that follows the ap^Hication of dung, and 
from the unexhausted poHion of the dung. In 
any case, whether the land is intended to be 
down for grass for only one or for more years 
after the application, well-rotted dung should be 
used, as there is then less chance of introducing 
weed seeds on to the land 

Where it is not possible to give dung, then an 
application of a mixture of 5 cwt. slag and 8 cwt 
kainit per acre ma^ be substituted. It is not as 
a rule desirable to include a nitrogenous manure 
in the mixture, as at the endof t£e second graz- 
ing sesson it is generally fbond necessary to 
encourage the leguminous pianta The grass 
components, if a proper seed mixture has been 
sown, will usually be sufficiently strong, and any 
iqipiication of nitit^n would have the tendency 
to encourage the grasses to the detnment of the 
dovera 

In the management of pastures it is essential 


that attention be paid to the drainage of the land, 
aa otherwise full benefit will not be derived from 
applications of manures or lima [n. a a] 

Pmu— T he pea is an annual with round weak 
stems, which trail on the ground unless sup- 
ported by other plants or tranches of shruba 
The leaves are pinnate, with one to three paire 
of glaucous ovate leaflets, and ending in tendrils 
which wind round small branches and other sup- 
ports and assist the plant to climb. 

The flowers are of the usual papilionaceous 
type, with white, rose, or purple flowers. They 
grow singly or two or three together, in short 
racemes in the axils of the leaves. 

The flowers are self-fertile, plenty of seeds 
being produced by most varieties even when 
the visits of insects are prevented. The fruit 
is a legume with two valves, the inner lining 
membrane of which ia tough and leathery, ex- 
cept in the case of a few garden varieties — the 
so-called sugar peas. Tlie latter have fleshy 
mxls like those of the Kidney Bean. They are 
iKiiled in a green state with the seeds in them, 
and utilized as a vegetable. 

Two species of peas are usually recognized, 
viz.: — 

1. The Field Pea (Ptsum arveiise^ L.). 

2. The Garden Pea (Pintm sativum^ L.). 

The Field Pea is found wild in Italy. It is 
a comparatively dwarf plant with lavender- 
purple standard and rose -purple wing |>etals. 
The seeds are generally dun-coloured or grey- 
ish, some varieties having dark purplish-brown 
specks upon them. 

The Gaixlen Pea differs fnnii the Field Pea 
in being less hardy, and in having white flowera 
and yellow or green self-coloured seeds. 

A large nuniuer of varieties are known, differ- 
ing in the height of the haulm, speed of growth, 
and time of ripening. The ‘marrow-fat* types 
have wrinkled, sweetish seeds. [j. p.j 


The acreage of this crop is roughly 105,000 in 
Great Britain, of which over one-half c»ccurs in 
the east and east midland counties. There 
are two types grown, namely, the Field Pea, 
which has a purple flc»wer, and the Garden Pea, 
which has a white flower. The Field Pea is 
chiefly grown and used for feeding stock, but 
in certain districts the garden peas are grown 
in the fields for pulling mr human consumption. 
The chief varieties of Me Field Pea are Ooromon 
Grey, the Warwick Grey, the Hastings Grey, 
the Partridge, the Maple, and the Early Dun. 

Tlie Warwick Grey is the earliest variety, 
a rapid grower, yields fairly well, and is better 
suitra to the more northern districts. Ibe 
Common Grey is the varietp^ most generally 
grown ; it gives the largest yield under normal 
conditions. Tlie Maple and the Partridge are 
very similar, being V>th largely gniwn, the 
former being somewhat larger; the peas are 
somewhat small and round, and of a dun colour. 

A typical soil is a light calcareous loam, but 
peaa will grow well on sand or gravel provided 
there is a certain amount of lime present On 
stiff clays and peats thev are not a success. 
Being a Imminous crop they are usually taken 
in puu» of clover in tne typical rotation, but 
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oocadonallj instead of a fallow crop. The ap- 
plication of farmyard manure is not advisable, 
as it will cause the crop to become ver^ luxu- 
riant in the haulm, and at the same time the 
flowers will be less likelj to set. The same 
result, and to a greater degree, will be seen 
if nitrogenous manures are applied; a dressing 
of a phosphatic manure, either superphosphate 
or a phosphatic guano, 3 to 4 cwt per acre, pro- 
duces good results. On sandy or gravelly soils a 
quick-acting potassic manure lias a very beneficial 
effect when applied in addition to the phosphatic 
drettoing. The land should be clean and well 
woi’ked before sowing, which is done in the 
latter end of February and the beginning of 
March. Tlie seed is drilled in rows about 1 ft. 
apart alioiit 2 in. deep, using 3 bus. per acre. 
It old seed is used the better plan is to steep 
it in water a day or so before drilling, so that 
it may germinate sooner. The crop should be 
hoed, both horse and hand, two or three times 
until the stems cover the ground and prevent the 
work from proceeding. The crop will be ready 
for harvesting some six or eigfit weeks after 
flowering, and it should be cut when the lowest 
pods are ripe, that is when they are changing 
in colour from green to brown. The cutting is 
done either with a * fagging^ hook or a special 
pea hook. The cnip is cut into * wads* or bundles, 
which are turned over and left lying on the 
ground. Tliese wads are turned as required 
some three or four times until they are dry, 
when they arc put into small cocks and then 
carted, usually alniut a week after cutting if 
the weather is favourable. The crop must be 
handled carefully, especially in hot and showery 
weather, for not only is the stmw liable to bi'eak 
and the pods fall to the ground, but the pods 
themselves are liable to shell open, with the loss 
of the seed. It is advisable to thrash as soon 
as possible after stacking. 

A fair aveiage yield will be from 32 to 36 bus. 

r tr acre, weighing 65 lb. per bus., with from 
to IJ ton of straw. 

The chief enemies are similar to those which 
attack beans, namely the weevil and the aphis. 
When the latter attacks the crop there is pme- 
tically no chance of saving it, so the better plan 
is either to feed it off or plough in as a gi'een 
manuring. 

In certain districts garden varieties of peas 
are sown in the field for picking green for mar- 
keting. This can only be carried out when the 
soil is easy working and well drained where 
the climate is mild, with a veiw small likeli- 
hood of sevei*e late frosts. The land is usually 
ploughed and well worked after harvest, the 
peas of the marrow-fat type sown in October 
or early November. The crop is hoed in the 
spring, and then sold to the merchants as a 
staucung crop in the early part of May. The 
buyer has to do the gathering, and covenants to 
leave the field at a fixed day early in July. The 
grower can then leave what is left to lipen for 
seed or he can plough in the haulm and grow 
some late turnips or similar crop. [x. d.] 

Fsa. Gardxv.— T he Garden Pea is an annual 
with aleuder, hollow stems and wait green pin- j 


Bate leaves, terminating in tendrils which enaUe 
the plant to climb. It varies in length from 
less than 1 ft to over 6 ft The flowers are 
white, usually in pairs. The pods vi^ con- 
siderably in size, and the seeds, which are 
wrinkled in some varieties, smooth in others, 
are cream-white or light-green when ripe. 

The breeding of peas Ium been practise with 
conspicuous success by British gardeners, of 
whom Messrs. T. Laxton, Culverwell, and Eck- 



ford deserve special mention. There are now 
races of peas known as round-seeded, wrinkled 
edible podded or sugar peas. These again are 
divided into white wd green seeded &nd tall 
and dwarf varieties. They come fairly true to 
character from seeds, but there is litue doubt 
that many of the old sorts are renamed and 
sent out as new. 

The ^tivation of peas is not difficult, as tllOy 
thrive in a variety of soils, preferring those in 
the oomposition of which a certain amount of 
lime is present In gardens where lime is absent 
from the soil, some ^ould be added if peas are 
to Buooeed in it The soil should be dewy col- 
tivated ud of course well drained. It m 
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ffeneiml practice to eow peM in eoil that has 
been manured for a previous crop, such as celery, 
bearing in mind always that the pea is a ffross 
feeder. Farmyard manure rich in horse auag 
is best fur them, and in summer it is always 
worth while, even where the soil is rich, to 
mulch the pea rows with well -rotted stable 
manure. Artificial niaDUi*es that are known to 
be suitable for peas are superphosphates, potash, 
and nitrate of soda ; these, however, should be 
used in combination with farmyaid manure. 
The effect of nitrate is to improve the fiavour 
and colour of the peas, (generally, however, 
cultivators rely upon a lilteral application of 
faiinyaid manure, the dee)> working of the 
soil, and a constant supply of moisture at the 
roots, for the production of good crofis of peas. 
Some groweia sow the seeds in trenches made 
as if for celery, applying a topdressing of soil 
and manure when the haulms are alK)ut half 
giown, and watering lilierally in dry weather. 
This treatment is certainly advantageous f(»r 
main crop and late peas. The seeds are as a rule 
sown much tliicker tlian is advisalile. ('areful 
cultivators who aim at fimt-class produce set 
the seeds 9 in. or 1 ft. apart in the rows, and 
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18 in. between the rows, and the difference be- 
tween peas thus treated and those sown in the 
ordinaiy way is most marked. The usual plan 
is to make the sets of rows 6 ft. apart, except 
ill the case of the dwarf sorts, which may lie 
sown 18 in. apart. The tall-growing kinds, such 
as Duke of Albany, Ne Plus Ultra, British 
Queen, and Telephone, require plenty of 8]Nice, 
and when the haulms are about 4 ft high they 
should be topped. The staking of peas ought 
to be done soon after the plants have puslied 
through the soil. 

There is a marked variation in the behaviour 
of peas with respect to time of ripening, some, 
known as first earlies, being those that do best 
when sown early in the year so as to have peas 
ready for gathering early in June. The seeds of 
these are sown on a warm sheltered border either 
in November or in January. French market 
gardenen sow the seeds in fiwes in November, 
transplanting the seedlings into other frames as 
soon as they are strong enough to be removed 
Thgj are protected during maty weather, and 
axpoaed to <^Mn air and light on every favour- 
ahla day for at least an hxmr or so. Only dwarf 
psM are treated in this way. 

Mun crop and late psaa are sown in the open 


mund in March, April, and May, the best sorts 
being the wrinkled marrowa Very late peas 
are sown in pots in July in a cool place, where 
they are grown until they show flower, when 
they are manted in a sunny situation and sop- 
pliM witii water in dry weather. A selection 
from the many named varieties known would 
include the following : First early, dwai'f— Chel- 
sea Gem, height 1 ft, a heavy cropper; Green 
Gem, height 18 in.; Harbinger, height 1 ft, 
peas sweet flavoured ; Little Maiwel, height 2 ft., 
a great cropper, producing large po^ containing 
six to eight wrinkled, sweet peas; Gradus, height 
2 ft, p<^ usually single, but ctuitainiiig about 
eight large, extra sweet peas; English Wonder, 
an old but excellent pea, 18 in. high, always 
creeping well, and of good flavour. 

Firat early, tall — Acme; Alderman, a heavy 
cropper, producing large ]xk1b well filled with 
wniiKled seeds; (Jentenary, a heavy crupper, 
large-podded, full, and of good fiavour; £^ly 
Marrow -fat, a gcHid cropjier; Edwin Becket, 
pods in pairs, averaging nine very large, sweet 
{was, a heavy cropper ; Telephone, pods in pairs, 
averaging eight large peas of good flavour, a 
heavy ci^opper. 

Main crop and lat^— Autocrat, a well-known 
favourite, and one of the finest of all late peas; 
British Queen; C'ontinuity; Duke of Albany; 
Dwarf Defiance, a first-class late dwarf kina; 
Edward VII ; Late Queen, a heavy ciDpjier and 
a splendid late variety; Magnum Ikmiiiii, a mar- 
row-fat, and one of the lK»st of them; Michael- 
mas, )M>ds in flairs, each containing about eight 
large jieas of gcsid flavour, a fine variety; Ne 
Plus I/’ltra, one of the oldest, and still one of 
the very best peas grown; lioyal Standard, a 
heavy crofifier of sturdy constitution; Veitch’s 
Perfection, a heavy cropjier and a grand old pea. 

(w. w.] 

Pm.— P arMltlo Fungal. — PowDKiir Mil- 
DRH. — Plants affected with this disease, caused 
by species of Alrys^e, become coated with a 
white powdery mildew consisting of fungus fila- 
ments clinging to the outer surface of leaves and 
pods, and bearing chains of spores. At a later 
stage the mildewed patches become studded 
wiUi minute black dot^ the winter fruits. This 
disease occuiv generally in a dry summer, or 
fairly late in the growing season, and checks 
the growth of the pods. 

Dowxtt Mildew.— This is distinguished by 
the foliage and pods becoming brown and decay- 
ing soon after being attacked, whereas with 
Powdery Mildew these generally remain more 
or lesB green. The fungus filaments live inside 
the tissues of the plant, and give off the branched 
spore-bearing organs of PeronowporcL 

Pea Spot (Aicockyia pUx ). — Yellowish spots 
with a brown margin are formed on the pods 
and foliage, the plant being stunted ; sporules 
are given off from the spots and rapidly infect 
fresh plants. 

Bust.— Yellow uredoqwres and teleutospores 
are formed on the Pea, while the lecidia of this 
mst fungus ( Unmycei jpigC) are found on species 
of Spurge {Eupherhia^ causing a curious dis- 
tmted growth. 

fVscMsnt— Powdery Mildew is chedred hj 
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duBting with iulphur. Spray fluids (see Fuvoi- 
ciDBs) are also effective; but some soft soap 
should be added, and care taken to spray the 
plants thoroughly. The straw of a diseased 
crop will harbour all the above fungi, hence it 
should to raked together and bum^ 

[w. 0 . s.] 

Evpriaating, a nerennial legume, 
which has been recommended as a fodder crop. 
See Lathyrus. 

PMi InMOt En^miM of.— The chief 
enemies of the pea crop are: ilitonea lineata and 
SUonei orinitus (Pea Weevils), BrucAus pist and 
B, rufimanm (Sem Beetles), Phytomyia pm (Pea- 
leaf Miner), TArips pUivora (Pea Thrips), Ceci~ 
domyia pisi (Pea Midge), Qrapholitha pUana 
(Pea Idaggot), various aphides. 

Pos^ Mof Blotch. See Pea— Parasitic 
Fukoi. ! 

POA and POA Products. — The peal 
plant {Piium iativum) is highly valued for both 
Its seeds and its haulms or straw, these being 
much more nitrogenous in character than the 
corresponding cereal products. 

Peas are grown botn as field and garden crops 
in very numerous varieties, cliiefly for the seed, 
which is a valued food for both man and beast 
Tlie composition of individual samples is sub- 
ject to great variations, but in the main is much 
as follows: — 



Compoai* 

tiun 

Digestibility 
(Cattle {« 
Sheep). 


per cent 

pel cent. 

Moiituro 

. 14 

— 

AUmmiuoida 

. 224 . 

.. 80 

Oil 


05 

Oriult* fibre 

54 . 

70 

Anil 

3 

. . — 

bolitble oarbuliydratea, Ao. 

\ 

. 93 

(by ditiemnci*) 

j iHlJ 


100 



The data for digestibility given above for the 
case of ruminants probably I'equire little, if 
any, alteration for the case of horses or pigs. 
It will be noted that peas are digested, if any- 
thing, more th(»roughly than the cereal grains, 
but against this must be set the fact that the 
latter are digested rather more rapidly. 

As in the case of other seeds, the composition 
is considerably affected by the relative propor- 
tions of seedcoat to kernel. It would appear 
that on the average the seedcoat forms atout 
7i per cent of the total weight of the seed. 
Tlie seedcoat, as in the case of cereal husks, is 
rich in crude fibre, probably of low digesti- 
bility, and generally of low nutritive value, 
Dietrich and Kfinig give the following aver- 
age composition for pea shells:— 

per cent. 

Moisture 12*04 

Albuminoids 7*26 

on 1*21 

Onido fibre 44*74 

Ash 2*89 

Soluble osibobydxates, Ao. (by differ- 
enoe) 8lj86 

100*00 

Owing, then, to the mater proportion of seed- 
ooat, small peas should in general be less uutri- 


weight fbr weight, thaa lam peas of the 
same variety mwn under similar oo^tiona 
From the data for composition given above, 
it will to noted that the is characterised by 
its richness in albuminoids (albuminoid xatio 
1 : 3) and its relativelv high digestibility, and 
it is from these facte that tne viHue attached to 
peas for feeding purposes largely arises. The 
albuminoids comprise several ingredients, the 
chief of which is tne well-known globulin, legu- 
min. The * oil ’ (ether extiact), as in the case of 
many other leguminous seeds, is characterized 
by the presence of a veiy considerable propor- 
tion (up to 40 per cent) of the phosphatic fat- 
like Butotance, lecithin. Of the cartohydrates 
the most abundant is starch, but it is accom- 
panied by considerable quantities of cellulose, 
the cellulose-like galactans, and small quantities 
of sugar. The ash is rather more abundant 
than in the case of most cereal grains, and is 
characterized by its relative richness in potash 
and pliosphoric acid. The average proportions 
of the chief ash ingredients of peas are given 
by Wolff as follows : — 

Potash Lime Magnesia Phosphorit 

(K3O). (CaO) (MgO). Acid (P,0*) 

per cent. per cent per cent per cent. 

48*1 ... 4*8 8*0 ... 35*9 

These proportions of potash and phosphoric 
acid, along with, say, 3*6 per cent of nitrogen 
also present in the peas, will correspond to a 
manurial value (Hall and Voelcker) for com- 
pensation purposes of about 28«. per ton of peas 
consumed during the closing year of tenancy. 

Owing to their richness m digestible, highly 
nitrogenous material, peas, like toans and other 
leguminous seeds, are particularly useful when- 
ever it is desired, by enriching the rations in 
albuminoids, to obtain a more intensive and 
rapid production of either muscular energy, 
muk, flesh, or fat. They are hence found spe- 
ciallv valuable as an ingredient of the food of 
hara-worked horses, of fattening or milk-pro- 
ducing animals, and also of growing animals of 
weakly constitution. A certain degree of caution 
is necessary in their use, however, especially 
with horses, owing to their property of swelling 
up when moistened with water, and the rich- 
ness of the shells in astringent matter (tannins), 
whereby flatulence, colic, or more serious dis- 
turbance in the alimentary tract may be caused. 
There is, moreover, furtlier possibility of danger 
in the formation of intestinal concretions owing 
to the richness of the ash in phosphates of pot- 
asli and magnesia. The risks are only great, 
however, when large quantities of dry peas (or 
meal) are fed, and indeed, when reasonably 
applied, the qualities above referred to may to 
m^e to render useful service. Thus the astrin- 
gent property renders peas a useful food for the 
rapid restoration of the condition of aninuds t^ 
have suffered from looseness, whilst the rich- 
ness of peas in jdioephoric add may be made 
very valuable for bone formation in the case of 
glowing animals when peas are suitably blended 
with foods containing an excess of lime. When 
the shells are fdl along with the kernels, care 
must to taken to ensure thorough maatifimoii, 
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tiiloe t!ie dieOi. etpeeiAlly if old and driod. are 
v«i 7 tough. Son water is to be preferred to hard 
water for soiJ^ing peas, since the lime in hard 
water has a tendency to unite with some of the 
albuminoids, forming difficultly dimtible com- 
pounds. This action may be largely prevent^ 
however, by the addition of a small quantity 
(say 2 os. per cwt of peas) of carbonate of soda 
to the hard water. 

To horses peas are commonly fed whole or 
roughly crushed (split peasX but to cattle and 
pigs in the form of meals. When fed to horses 
the quantity must be somewhat limited, and as 
a rule it will be inadvisable to five peas to an 
extent greater than, at most, one-half of the total 
grain ration ; one-third will probably be more 
suitable, or, for light work, even less. When 
fed to fattening animals, especially pi^ pea 
meal is usually found to have a favouraole in- 
fluence upon the quality of the carcass, a well- 
grained, nne flavoured flesh, and Arm fat, being 
produced. 

Pea meal is also widely favoured for dairy 
cows, but if given in large amounts is liable to 
give a hard consistency to the butter fat, and 
mi^ be detrimental in other ways. 

Peas have furthei been used with success in 
fattening geese and turkeys. According to Pott, 
a fine white tender flesh is obtained by feeding 
peas thoroughly soaked in buttermilk. 

Considerable quantities of {ieas are ground 
up for the production of pea meals, pea flours, 
&C., the finer qualities of which are used for 
human consumption in various forms. In the 
preparation of these finer meals the pea shells 
are removed and often added to the coarser 
meals which are sold for agricultural feeding 
purposes. These latter meals are, moreover, 
frequently adulterated with bean-, maize-, and 
other m<^a Their composition is thus ex- 
tremely variable. A gooa saniple should not 
differ appreciably in competition from whole 
peas. Any considerable audition of ground pea 
shells will, of course, involve a decidedly high 
proportion of crude fibre in the meal and may 
thereby be detected. Where peas are used in 
large quantities, however, it is advisable to buy 
them whole and grind as required, since the 
possibility of adulteration is then largely re- 
moved. A word of warning may be given as 
to the frequent occurrence in imported peas of 
the angular pealike seeds of UUhyfpiM iutiva^ 
since these have been found to be objectionable, 
especially for horses. 

PxA Straw, when harvested in sound con- 
dition, is the most nutritious of the straw fod- 
ders, Mng equally nitrogenous with bean straw, 
and less coarse in texture. The aversge may 
be taken to be somewhat as follows: — 



Pea stiaw is thus appreciably tioher in albu- 
minoids, poorer in cruae fibre, and more diges- 
tible than the cereal strawa It approximatee 
cioeely, indeed, to good meadow hay, or at its 
best, even to clover liay. Like bean straw, how- 
ever, it is not very palatable, is ve^ susceptible 
to fungoid attack!^ and rather difficult to har- 
vest in good condition. For these reasons, and 
owing to the usually limited supplies, it is com- 
monly only fed in admixture with other fodders 
and roots. It is found to be particularly suit- 
able, when chaffed or steamea, for dai^ cows 
and ewes. [o. c.] 

PMOh (Prunus persica), a widely distributed 
tree which has been cultivated for its fruits from 
the remotest antiquity. Except in the form and 
coloui* of the fruits there is very little variation 
in the peach, whether vrild or cultivated, the 
most marked variety being the nectarine, which 
has smooth instead of hairy fruits. It is re- 
markable that the varieties in many instances 
are reproduced from seeds. In America peach 
trees are largely multiplied from seeds, and 
this may be accepted as proof that veiy little 
change has been wrought in the peach by cen- 
turies of cultivation. In the warm parts of 
Eui'ope, Asia, Africa, and America the peach is 
extensively grown. In temperate i^egions it can 
only Ih} cultivated in sheltered situauons, where 
protection can lie afforded in cold weather; and 
to ensure its safety it must be grafted on a 
hardier species, the plum, to which the peach is 
closely related, being generally used as a stock 
in this country. Under ordinary conditions the 
peach takes five months from the time of flower- 
ing to mature its fruits. In the British Islands 
generally, peaches are grown either against a wall 
or under glass, the most favourame situation 
being a deep border of rich loamy soil against 
a wall facing south. OraKl drainage is essential, 
and at no time of the year, winter or summer, 
should the soil be allowed to become dry It is 
therefore necessaiy, if the good cultivation of 
peaches is intended, to provide these conditions; 
and in many gardens this meant the removal of 
all the toil in the border to a depth of at least 
3 ft, replacing it with good meadow loam, with 
which nmestone or mortar rubbish should be 
mixed, lime being essential to the formation of 
the fruit stone. If manure is used it should be 


incorporated with the soil just below the surface, 
and afterwards, when the trees are established 


and large, manure should be forked into the 
border annually. The trees should be planted 
6 in. from the wall and 20 ft apart, tne best 
time for planting being in autumn as soon as the 
leaves have fallen. After the trees are planted, 
a mulch of stable manure should be spr^ over 
the soil. 


Peaches should be pruned not later than the 
middle of February, just before the flowers open. 
As the flowers are developed on shoots nuMle 
during the previous season, pruning at this time 
should be limited chiefly to tne removal of super- 
fluous shoots. Tlie tree most have a nnmb^ of 


princml branches to constitute its framework, 
and the pniner must always bear this in mind. 
After the tree has been formed, pruning is 
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shortening the flowering shoot at the winter 
pruning; ( 2 ) training succession shoots in sum- 
mer; ( 3 ) the removal of the shoots that have 
borne fruits, except such of them as are leading 
shoots of branches. The distance along the 
branches from one bearing shoot to another 
should be about 12 in. In summer much may 
be done in the way of regulating the shoots 
by stopping, i,e, pinching out the growing 
points. 

Whilst the plants are in flower they require 
to be protected from cold winds and frosts. This 
is done either by hanging nets in front of them, 
or placing lights or boards against the wall so 
as to form a temporary greenhouse. They some- 
times set many more fruits than it is desirable 
that they should mature, and thinning must then 
be resorted to. The varieties recommended for 
open-air culture are: Alexander, Early Louise, 
Hales’ Early, Pi vers’ Early York, Crimson 
Ghilande, Dymond, Stirling Castle, Alexandra 
Noblesse, I^llegai'de, Princess of Wales, Sea 
Eitfle, and Late Admirabla [w. w.] 

naoh. — ParMitIc Funi^l. 

Leaf-curl. — This common and destructive 
disease, recognized by the leaves becoming 
puckered or blistered, appears soon after the 
leaves unfold, the diseased parts generally turn 
yellow or I'cd, and the leaves fall prematurely, 
oearing with them numerous spore-cases of a 
fungus {ExoaBnui deformam)^ wnich cover the 
blisters with a whitish coating. During the 
winter the fungus filaments live in twigs and 
branches, hence the disease is difficult to com- 
bat, except by hard pruning of all twigs which 
have borne diseased leaves. 

Mildew {Spharrotheca), — This is frequent 
under glass, causing a mealy mould on foliage 
and young fruit. As the fruit ripens, the mil- 
dews spots become brown and cracked. Ap- 
plications of sulpliur check this disease. 

Leaf Spot. — Several fungi are recorded in 
oases where the leaves were spotted or perforated 
with holes, but this condition may equally well 
result from insects, from spmy fluids used too 
strong, or from drops of water on the leaf. 

Fruit Rot. — The frequent occurrence of soft 
brownish s{X)t 8 on the fruit may be due either 
to Mondia or to Olctosporium p'UcUgenum^ two 
fungi injurious to all kinds of orehard fruit 
(see Apple— Parasitic Funoi). Cracked fruit 
resulting from a dry skin may be due to the 
mildew already mentioned, or to the peach scab 
fungus {Cladotporxum ccarpofdiilum), 

Qummosis. See art Gummobis. 

Silver leaf and peach yellows are troublesome 
diseases, but it is doubtful whether they are 
due to funffi. Chlorosis or yellow leaf oocurs 
on soils deficient in iron. 

TVsoUmetU. — As peach foliage is easily damaged 
W fungicides, care must be t^en in using them, 
llie following are some remedies of experienced 
mwers: Bordeaux mixture is generally used 
for outdoor trees; the first spraying is done 
with medium - strength Bordeaux Mfore the 
buds swell; later sprayings on the foliage must 
be done with the weak-strength mixture. For 
laikf-curl, potassium sulphide ^ ox. in each ^lon 
water) is sprayed on diseaaea foliage, ana con- 


tinued twios g wade tai heaitliy growth begba 
Sulphur applied by means of a vaporiser aev^ 
times in autumn, and fortnightly after flower- 
ing, is another grower’s cure for leaf spot and 
mfldew. Pruning and burning diseased twigs 
will check leaf-curl, and is the only remedy for 
pmmosis. The injurious effects of a cold sun- 
less spring are well known; but in indoor cul- 
tivation care as regards ventilation, Wting, 
and syringing, so tW water does not remam 
too long on tne foliage, will do much to check 
the spr^ of parasitic fungi [w. g. s.] 

Peach, Insect Cnemiee of.— The chief 
insect pests of the peach and nectarine are: 
Cheimatohia hmmata (Winter Moth), Leoanium 
persiccE (Peach Scale), Aphis amygdedi (Peach 
Aphis), Myrus cerasi iCberry Bmck Fly), Te- 
tranychuB telarius (Rea Spiaer). See the de- 
scriptions of these insects under their technical 
designationa 

Peacock, a gallinaceous bird of gorgeous 
plumage whose native haunt is south-eastern 
Asia, over which it is widely spread. In many 
parts of the Indian peninsula and in Ceylon it 
18 quite common. In its wild state it frequents 
the higher trees, choosing the barer branches 
so that its truly magnificent plumage may be 
I displayed to the fullest advantage. The hen 
selects a secluded spot on the ground for her 
nest, the number of eggs which she lays vary- 
ing from four to ten, and the period of incu- 
bation lieing from twenty-eight to thirty d^s. 

The distinguishing characteristics of the Pea- 
cock are the crest or aigrette on the top of the 
head, and the peculiar structure of tne tail- 
coveH feathers. The expanse of tail with its 
ox(]uisite hues is strictly speaking an excessive 
development of the tail coverts or side feathers, 
which spring frem the back and jp^w to a great 
length, occasionally to 4 ^ ft Ibe true tail is 
hidden underneath and acts as a frame to sup- 
port the brilliant plumage when elevated. 

The Common Peafowl (Pavo criaicUtts) is fre- 
quently met with throughout India, Ceylon, 
and the adjacent islands. The rich, firlossy 


and the adjacent islands. The rich, glossy 
purale of the head, neck, and breast of the male 
shaaes harmoniously with the copper -coloured 
lacings of the back featbere and tne rich green 
of the tail. The female is much more tUMlued 
in colour. The crest or aigrette, common to 
both sexes, is composed of twenty-four feathers, 
which are only webbed at the tip, where they 
show blue and green refiectiona 
The Japanese Peacock {Pavo maUiouB) is 
larger, ana differs in colour and other points 
from the common bird. The crest on ^e head 
is much longer, and the feathers are webbed 
from the base instead of at the tips only. The 
golden -green neck and breast form a ready 


golden -ereen neck and breast form a ready 
means of identification. It is a native of Burma, 
Java, and Siam. 

The Japanned or Black- winged Peacock {Pav^ 
nigripvitnu) is not known to exist as a wild race. 
In its dark wings and thmhs it differs essen- 
tially in colour from the other varieties. Some 
authorities are inclined to classify this peafowl 
as a distinct species, but Darwin and othm 
place it as a variety only. 

Both white and pied ooloors are to be met 
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with oeoMioit»lly» tlm|Eh the^ m ww3i hm 
§Uneiiv 9 in appMiittoe thui the othen. 

Pwusocks do not Attain to full maturity till 
they are three years old, and they live to a good 
afe. Some crrat them with a nundred years, 
(hough this may be extreme, but fifty is a known 
age to w^ch t^My have liv^. By the ancients 
they were regarded as a table delicacy, but, 
though the flesh is of nice white colour, with 
fine texture and flayour, it is very rarely seen 
on a modem menu. [m. p.] 

MmL See Pea and Pea Products. 
Nut. See Earthnut. 



PwmTa — The numerous varieties of garden 
pears have originate<l from Pyrm communuy 
which is wild thivmghout tem^rate Europe 
and Western Asia. It occurs wud in Blngland, 
most frequently in woods and coppice, and 
probably often as an escape or seedling from a 
cultivati^ variety. 

In addition to its value 
asa fruit'producing tree, 
the pear is one of the 
most attractive of all 
trees during its period of 
flowenng in the spring. 

For this reason it de* 
serves to be planted as 
an ornamental tree; in- 
deed in many parks and 
large gardens, groups of 
pears, appl^ plums, and 
cherries might with ad- 
vantage take the place 
ci the less ornamental 
trees which generally 
find favour with lana- 
aom gardeners. 

The cultivation of the 
pear for its fruit is gene- 
rally identical in essen- 
tiab with that of the 
apffie; and where the 
one succeeds, the other 
is pretty certain to be equally snoceesfol, the 
only difierenoe being that some varieties of 
pesgs, owing probabfy to their French origin, 
ars more tendsr than others, and 'therefore re- 
cpilre a higher temperature than is to be found 
a Um ookbr parts ci the British Island^ where 


apples and a lew of the hardiest pears mav ba 
•oooessfuUy grown* There is always unomrtaliii^ 
with regard to the behaviour <4 pears, and it is 
for this reason wise, befbre deriding what to 

^ to first ascertain what kinds succeed in 
istrict In England the best pears are 
grown in Kent and those counties with simi* 
lar climatic conditions, though it is certain that 
pears might be cultivated with profit in many 
parts of the British Islands where they are at 
present scarcely known. For the development 
of its finest qualities the pear requires oright 
sunshine, protection from cold winos, and a good 
loamy soil. The best pears are undoub^ly 
produced by trees grown against walls facing 
south or soiilh-west All the varieties are multi- 
plied by grafting or budding them on stocks 
either of seedling pears, known as free stcn ks, 
or on the quince, tne latter being preferred for 
dwarf trees which are required to fruit early, 
wliilst for large orchard trees the seedling pear 
is l>est as a stock. 

Unfortunately, pear stocks are sometimes 
raised from seeds of cultivated varieties of 
peara, instead of, as they should be, from seeds 
of the types nr wild pear, ('onseqiiently, failure 
is sometimes due to fnultiness in tlie stfick, 
although ap{>arently it is of the right kind. 
For this reason, young trees for planting should 
1)6 obtained from trustworthy dealers. 

It has been said of pears when grafted on 
seedling pears which are longlived but com- 
paratively slow in arriving at a finiitful age, 
that ‘He who plants m^ars plants for his heirs*. 
Trees on quince stm'ks, however, quickly grow 
into a bearing condition, and it is therefore 
advisable to plant in small gardens trees on 
quince sticks, reserving those on free stock for 
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orchard or field cultivation. When pean are 
grown against walU they require to be skilful^ 
trained and pruned. There are various methoos 
of training, examples of which are shown iu 
aooompanying figorea The pruning of pears in 
the ofwn is we same as for apples (which aee^ 
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Fiff. 4 -Spur-pruning 
1, Simple ppur ; 2, compound spur 


Fig. 8.— Fan-^ped Trained Pear 

Trees grown against walls have their main 
branches trained 
as shown in the 
several figu res here- 
with, and the la- 
teral growths are 
kept pruned so as 
to form what are 
known as spurs. A 
spur is a branch 
tne buds of which 
are either blossom 
buds or growth 
buds. They are 
either simple or 
compound, as 
shown in fig. 4. The 
compound spur re- 

S uires to be cut as 
[iown. Fig. 5 re- 
presents a oranch on the shoots of which no 
fruit buds have 
developed, and the 
terminal buds re- 
quire to be kept in 
check in order that 
the sap may be con- 
centrated on those 
at the base. 

Twelve pears suit- 
able for orchards: 

Belie Julie, Beurr6 
Bose, Beurr6 Oapi- 
aumont, Beurr4 
Hardy, Durondeau, 

Emil d’Heyst, Jar- 
gonelle, Louise 
Bonne of Jersey, 

Marie Louise, Wil- 
liams’ Bon Ohratien, 

Winter Nells, Doy- 
enne d’!fiit6. 

Twelve pears suit- 
able for walls: Beuri^ Superfin, Doyenne du 
Gomioe, Glou Moroeau, Mane Loiiiise, fttmaston 
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Duchess, Bergamotte 
Esperen, Beurr6 GiflGsrd, 
Beurr4 Banoe, Gansel’s 
Berfl^ot, Josephine de 
Maunes, Clapp’s Favour- 
ite, and Marie Benoist 
Stewing pears : Bel- 
lissime d’Hiver, Catillac, 
Verulam. [w. w.] 
Pmmr,— Parmsitio 

Piinfli.— 

Leaf akd Fruit Spot. 
— Damaged foliage is 
common, especially on 
old trees, and when the 
leaves fall prematurely 
the wood is not properly 
ripened for next season, 
while the fruits lemain 
stunted and hard, and 
altoTOther inferior as 
market produce. SccU*, 
accompanied by the 
fungus Fiuiclaaiuin^ is 
common on Pear and Apple; it appears as dark 
velvety patches on leaves and twigs, while the 
young fruit becomes scabbed, cracked, and fre 
quently deformed. Leaf Scald (Entomoeporium 
maculatum) covers the foliage with small dry 
spots, and if these are numerous the leaves drop 
on ; this fungus sometimes extends to the fruit 
and causes reddish spots, but rai'ely clacking. 
Bust is easily recognized on the leaves as r^ 
blisters bearing cliisteia of projecting yellow' 
lecidium-cups of Uymnosporan^ium which passes 
through the other stages of its life-history on 
Juniper. Powdery Mildew forms a whitish 
mould on the foliage and young fruits. Leaf 
Blister appears as swollen blisteia, green at 
first, then brown, and frosted with spore-cases 
of an ExoaecvjSy a near relative of the peach leaf- 
curl fungus. FvwJt Rot forms discoloured spots, 
which become soft and rotten. 

Stem Canker and Wood Rot follow attacks 
by the canker fungus (AW;*ia), or by species of 
the Polyporus family; for further details, consult 
the art. Apple-Parasitic Fungi, [w. o. s.] 
Pwar, InMCt SnwmlM of.— ^e chief 
insect pests of the Pear are: Ditdosis pyrivont 
^ear Mid^X Cemiostoma sciteila (Pear -leaf 
Blister MotnX Orayia antuma (Vapourer MothX 
Eriophyes pyri (rear-leaf Blister MiteX Sekieo- 
neura lanwera (Woolly Aphis X Eriocompa 
limaoina (rear SlugwormX All these insects 
and their ravaM are described in the various 
articles under Uieir technical designationa 
Poor loof Wernhm This fungoid disease is 
treated in the art Pear— Parasitic Fungi. 

Pooootit Proprlota^. — This term de- 
notes the ownership of agricultural land by the 
occupying cultivators, but in common spe^ it 
is geuerRUy employed as synon^ous with sUOll 
occupying owners. Thus while in the United 
States and Oanada the majoritj^ of the farms are 
held by landowning farmers, it would be very 
unusttiJ to speak of them as peasant proprietaiy. 
The term is almost always restricts to small 
properties on which the farmer performs the 
woiw writh little or no hired labour. In moat 
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of the oountriee of Europe the ditappearanoe of 
e^dom left a larM proTOrUon of the peaaantiy 
iu the poeitioQ of email owuere; ana scarcely 
anywhere, save in Britain, did they lose all dire(% 
interest in the soil. During the last century, 
too, in most of those countiies legislation has 
fosten^ small ownership, partly for political and 
Mocial reasons, preventing the concentration of 
landed property in the hands of a few, and en- 
couraging the growth of a hardy countiy popu- 
lation as an invaluable national asset 

In Prussia the establishment of peasant pro- 
prietorship was effected by the land reforms of 
Stein and Hardenberg, when the emancipated 
serfs obtained complete ownership of the land 
they cultivated, and were relieved of all dues on 
condition of surrendering as compensation to the 
landlords a portion of theii* holdings or a money 
equivalent Other (merman States copied the 
system, and now 86 per cent of the cultivated 
area of the German Empire is in the possession of 
occupying owners. The French pea^nt showed 
an effective desire, long before the Revolution, 
to own his small |)arce] of land, for in 1788 about 
one-third of the i^ricultural area was owned by 
its cultivators. 1 ne prevalent idea that the sys- 
tem originated in the confiscations of the Revo- 
lution is therefore mistaken ; but the effect of 
that event was to give it greater enc<»uragenient, 
jjartly by the breaking up of confiscatCKl estates 
and partly by the removal of the former feudal 
dues and ex^'tions which liad pressed heavily 
upon the peasantry. Now about 63 tx^r cent of 
the agricultural land of France is cultivated by 
its owners. In IVnniark, legislation in the last 
twenty yeai's of the 18th century tmiisferi-ed to 
occupying owners much land which had hither- 
to lieen State or communal property, and this 
process was widened and ampiifiecf after the 
middle of the 19th centurv by enactments and 
financial facilities provided by the Government, 
resulting in the sale of farms from ownei's to ten- 
ants. Consequently, to-day almost all the culti- 
vated ai'ea except a few small islands is in the 
ownership of the peasantry, the holdings vary- 
ing in size from small allotments to seventy or 
more acrea The legislature has also taken steps 
to prevent the future concentration of land in 
few handa Other countries, such as Switzerland, 
have likewise fostered peasant proprietary; and 
in Ireland the most recent land reforms have the 
same end in view, so far having unquestionably 
proved socially beneficial But Great Britain is 
a country of larm estates and of relatively large 
farming, and although at one time she possessed 
a considerable num^r of small owners and yeo- i 
men they have tended to disappear. 

Among the merits claimed for peasant pro- 
prietoi^ip may be mentioned .the encourage- 
ment it ^ves to intensive cultivation. Thus 
Adam Smith mid that *a small proprietor who 
knows every part of his little territoiy is gene- 
rally of all improvers the most industrioos, the 
roost intelligent, and the most successful *. And 
Arthur Young, who w^ like Adam Smith, an 
cmonent of mmH fisrming in general observed: 

* Give a man aecniw powssion of a bleak rodi 
and be will turn it into a garden*. There is per- 
laei mentity for eaptUl mveirtied, for improve- 
Toaix. 


ments made, as well as absolnte freedom of crop- 
ping; and these lead to iudustiy and hirh piD- 
ductivity. There is no fear of the intenerence 
of a landlord, or of working for anothei* to reap 
the fruits. The system fosters thrifty, indepen- 
dent men of stable cliaracter, and keeps a lai*gs 
number of families in healthy rural occupations. 
It further induces hopefulness by aflfbraing op- 
portunities for rising to energetic and thrifty 
labourers, beginning with a very small holding 
and gradually incivasing the ai*ea. 

Much of this piaise is well-deserved and can 
stand the test of experience in some of the coun- 
tries above-mentioned; but opponents of the 
system point to disadvantages, and it was the 
custom of English writers half a century ago to 
decry it as unecuiioiiiic until J. S. Mill took a 
leading part in its defence. It is true that it 
involves relatively stiiall farming in older coun- 
tries, and BO is most effective in those fonus of 
agricultural production whete success depends 
greatly u|K)n detailed work and personal atten- 
tion. But when account is taken of the trend 
of iweut development, prices and markets, it is 
seen tf> have relatively favoured small farming 
in Western Eur(»pe,ana it is particularly the coun- 
tries of peasant properties which are markedly 
advancing in the production and export of sucii 
commodities as milk-products, eggs, poultry, and 
bacon, while they are no longer liackwara even 
in cattle-breeding. There may sometimes lie 
dan^r of splitting up farms until they are too 
small to be economic Holdings, but this is not in 
practice found to lie serious, and is often rather 
an effect of laws of inheritance than an essential 
feature of |)easant pnipriotary. Again, some 
who acktuiw ledge the U^ndcncy of the system to 
encourage industry and productivity urge that 
the Hmail owner olteti cultivates to such a jioint 
that the return to bis final increments of labour 
is very low. He will expend further effort on 
the land for a very slight addition to the gnms 
yield when it would not yiay to employ hired 
labour for such intensive farming, ana so the net 
yield is not increased ho much as tlm gross yield. 
It used to be said that the system bred parsi- 
mouiousness and conservatism, and that even 
when these were not present the peasant lacked 
the capital necessary for making improvements 
and stocking the farm adequately; but these 
objections have lost most of their force with the 
spread of education and co-operation, and tie 
small owners in such countries as Denmark are 
an alert and enterprising race. See also aits. 
Land, Shall Holdings, Ckofter Legislation. 

(A H. T.] 

PMt stiMi Pmmt Produete.— Peat may 

be divided into two kinds— hill peat and Iom- 
land peat Broadly, the former may be said to 
be oompoeed largely of SplutgHum moss and the 
latter of Hyjmum moss, but these distinctions 
are not of so much importance as the variatioi s 
between the upper ana lower layers The upper 
portion is usually light and fibres, of lees value 
tor fuel suitable for fibre, litter, Ac. ; wliile 
the lower strata become pro gi ws a ivelv compact, 
heavy, dark -coloured, and carbooiferoua, the 
bottom layer being the heaviest and best for 
bnrning, it fiwe from earth or aand. It la stated 

ISfi 
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that the area occupied by peat in the United 
TC inff doin is about 6,000,000 ac., of which about 
one-Salf ie in Ireland. 

Ihe black heath-mould, which is called bog 
earth or peat by gardeners, has a different 
origin. It is a sharp, sandy soil, containing 
ratner over one-third of sand, mixed with dead, 
fibrous roots of heath, &c., and other vegetable 
matter, which form about a quarter of the 
whole. This constitutes the shalJow surface soil 
of manv English heaths, and is largely used in 
horticulture for growing plants reo^uiring a well- 
drained light medium, estiecially ror rhododen- 
drons, azalc^ &c. Another description of bog 
earth used in horticulture is composed of dead 
roots of bracken and other vegetable matter. 
This contains practically no sand. 

Composition of PEAT.—The compfisition of 
peat varies very considembly, and its value for 
fuel naturally depends on its heating power, 
which increases as the ptxiportion of water ana 
ash decreases. Air-dried {^eat contains on the 
average 25 per cent of water, in warm districts 
less, m damp regions more. The Bulletin of 
the Imperial Institute (1905^ states that pure 
peat, exclusive of moisture, has been found to 
contain the following percentages : carbon, 40*6 
to 63*0; hydrogen, 4*7 to 6*8; oxygen, 28*0 to 
44*1 ; and nitrogen, 0*0 to 2*6. The mean com- 
position of good air-dried peat is approximately: 

* hygroscopic ' water, 25*0; water, 28*5; hydro- 
gen, 1*5; and carbon, 45*0 |>er cent Accoi*ding 
to some 1000 tests made by Dr. Bersch, the calo- 
rific power of the organic substance varied be- 
tween 4000 and 6800, or for air-dried peat con- 
taining 25 per cent water from less than 3000 to 
4500 calories. 

Seveial methods of dealing with {leat or turf 
ai*e practised. It may be dug out and ti*eated 
entirely by manual labour, os is the case in 
Irelana, where it constitutes the chief fuel of 
the people; it may lie extracted and pressed 
into blocks by machinery, and enormous quan- 
tities of material for burning are thus obtained 
on the Continent; or it may be manufactured 
by various processes into litter, fibi*e, paper, 
peat dust, and many other materials. 

Duo Pkat. — I f a bog has nut lieen previously 
worked, a deep cut is first opened leading to an 
outlet, and the peat is then dug out with a 
pMt spade, which is a long nan*ow sharp spade, 
with the edge turned up on one of the long 
sides, so that it cuts two sides of the sod at 
once. The block is placed on the side of the 
bank to drain until it can be handled, and is 
then taken away on wheelbarrows to the drying 
ground, which is usually some fairly firm part 
of the bog. Here the peats are stacked, and 
after a few days turned and placed on end. 
This operation may have to be repeated a num- 
ber of times according to the state of the weather, 
six weeks being about the shortest time required. 
The great difficulty is indeed the uncertainty of 
the oiiinate. TVequently the peat, after being 
partially dried, is built up into stadcs 4 or 5 yd 
long, 4 It. wide at the bottom^ narrowing to 1 ft 
at the top, the outer turf being sloped so as to 
throw on the rain. These clamns are fairly 
satisfactory in average aeasons* jOrying peat 


under sheds is open to the objection that th< 
peats in the centre are protected from the wind 
and take a long time to dry. Another me^od 
is to suspend hurdles one over another between 
four poles, on which the peats are laid These 
are covered with a rough roof. 

Several machines for cutting the turf have 
been invented and are in use on the Continent 
They are worked by hand, and act by forcing 
a square frame down into the bog. At the 
I required depth a knife cuts the peat at the 
lx)ttom of the frame and separates the moss, 
which is then raised to the surface. 

Mud Peat. — The cutting of [ieat with a spade 
as above descnbed is the cheapest method which 
can be adopted, but the bog is frequently so 
saturated with water that it cannot cut It 
is then dredged out with a scoop or pail, and 
emptied on a space enclosed by boards, and 
allowed to drain. It is solidified by treading, 
and afterwards cut into blocks. 

By mixing up the various layers of peat a 
much better quality of fuel is produced, both 
as remrds burning and heat-giving properti^ 
and tliis system of making * mud peat ’ prevails 
very largely in Ireland. A farmer buys or 
hires so many perches of bogland, most of which 
has to be iisea as a drying ground, the peat 
being actually dug from only a small part of 
it. The work is begun in early summer, May 
or June, and the first step is to level roughly 
the drying ground, and then to strip the place 
where it is intended to dig. When tnis is aone. 
four men commence to dig and thiow out the 
mud peat, while two men break and mix it with 
forks, tmmpling on it and turning it continually, 
with the object of mixing the poorer peat from 
the top layers w'ith the neavier peat from the 
lower layers, and thus producing a mixture of 
uniform quality. When the mixing is complete 
the mud is wheeled in barrf)ws aim spread over 
the drying ground to a depth of 9 to 12 in.; the 
turf is then shaped by hana. With good weather 
the turf may be turned, or * footed’ as it is 
called, in aliout a fortnight, and afterwards re- 
footed; it may then be put in small * clamps’, 
and after a further interval called home. Com- 
monly, however, it may need to be reclamped, 
and IS seldom taken away until September or 
October. Taking all the charges into account, 
Mr. A. S. Lough estimates the cost of making 
good mud turf at lOa per ton ; but as most <S 
this is for labour, the Irish farmer does not ap- 
preciate the cost, as the work is mostly done by 
men helping one another by exchange, and is 
not paia for in cash. 

One of the great difficulties met with in Ire- 
land and elsew hei*e is that of drying the peat. 
Air-diying is practically the only means appli- 
cable to small quantities in cases such as tnat 
of the Irish farmer, who digs the peat required 
for his own winter fuel. A strong wind fp de- 
sirable, without much sun, as the latter only 
hardens the outside of the peat, whereas tbe 
wind dries the peat gradually. Where laige 
quantities of peat have to be aealt with, drying 
by radiatiou from stoves and fomaoes has been 
tried with some success. 

MAKurAOTVRBD PsAT.— A veiy large nninber 
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of proeewe o htvt been patented for manufactur- 
ing peat bj machinery. One of the oldeet was 
invented by Profeeeor Siemens in 1657. In this 
the peat was put in vats, where it was soaked 
and worked with water. It was then passed into 
a pulping machine, which broke it u^nto a fine 
pulp and delivered it into inoulda ^is is still 
to some extent the principle of the more modern 
types of machinery. 

in 1903 the Department of Agriculture for 
Ireland made an experiment with a 2>h.p. 
plant, but the bog on which it was made was 
too small and shmlow to give satisfactory re- 
sults. The plant consisted of a cutting machine 
and of a machine for masticating and shaping 
the peat into blocks. The former was planted 
on rails on the edge of the bog, and worked like 
a pile driver, a heavy three-bfaded cutter being 
raised on a framework 12 ft. high and allowed 
to drop suddenly inU) the bog. When raised 
to the surface again it was full of mud, which 
was dug out and wheeled to the chopper of the 
shaping and mixing machine. When the peat 
was thoroughly mixed it was pressed out through 
the nozzle of the machine on to boaixls, Inung, 
as it passed out, cut by a lad with a blunt knife 
into Dlocks measuring 10 in. by 4 in. These 
bcstrds weie carried to the drying ground, where 
the blocks were slipped t(» the gnmnd. Two 
horses were requiredf to drive the mixing ma- 
chine, and ten men and boys U) w<»rk the whole 

S lant. The output was alxuit 14,000 p^ts jier 
(ly, or about tona Owing to their small 
size and to the thorough mixing and pressure 
they received, the peats dried quickly, and 
siiowed a great improvement in quality and 
heatingproperties compared with hand-made 
}ieat The cost price per ton, paying wages at 
2s. per man per ^y, and two horses at lOt. [jer 
day, amount^ to 6f. 4d., exclusive of machinery 
and superintendence, but including all other 
charges. Tlic use of horse-power to drive the 
machinery was considered inferior to steam. 

A number of more elaborate systems are in 
use in Sweden, Denmark, and Germany. Tlie 
Abjdrn-Andersson system consists of an elevator 
w hich digs the peat from the bog into a macer- 
ating machine, in which it is ini^e into a kind 
of pulp and moulded into bricks, which are 
removed on a continuous belt. The whole ma- 
chinery, with a steam engine, is mounted on a 
trolley, which is moved forward on the bog as 
necessary. Another method, which is largely 
used in Russia, is the Anrep system. In this 
system peat enters through a hopper, and is 
macerate with knives and screws. It is then 
forced out through the mouthpiece and cut off 
in pieces about 13 in. long by 4| in. wide. 50 
or 60 tons of peat per day may be made wnth 
a lam machine of this type. Another similar 
Sweeush system is that of Akerman. A de- 
scription of the machinery employed in these 
various processes will be found in Bjorling and 
Gissing’s Peat: Its Use and Manufs^ure. Ac- 
cording to an estimate by J. Q. Thanlow the 
Akerman machine, with all adjuncts, including 
IS-kp. engine, rails, wagon, &€., would coat £390; 
the maehuie alone costing jC 67, and would pro- 
duoa 90 to 25 tons of diy peat 10 boors with 


15 men. A 38-h.p. Anrep machine, with engine 
and accessories, would cost £S90, This would 
produce 40 to 45 tons of peat Mr day, but 
requires 38 men U» work it Ine Akerman 
madiine W been the lonjMt and most exten- 
sively used in Sweden. 'Die total cost of peat 
manufactured in this way is about 5#. 6cf. per 
ton, loaded into wagons at the bog. 

Peat BRiquxTTBB.^Peat in its natural state 


is very bulky, and is expensive both to store 
and to transiiort; the manufacture of com- 
pressed peat has, therefore, been resorted to, 
both in £un>pe and in Canada. The following 
description or a system adopted in the latter 
country is summarized from an account given 
in the Imperial Institute Bulletin (1905). The 
iieat is first excavated by a machine known as 
Dobson’s Mechanical Excavator, which is worked 
by a 10-h.p. electric motor. This skims off thin 
slices of p^t, which are thrown on the surface 
of the l)og some distance away, and thence 
conveyed to the factory when sufficiently dry. 
It is then {laiwed into the hop|)er of a disinte- 
grating machine, where it is subject to a fierce 
hail of blows in order to induce the size of the 


fragments and destroy the minute plant cells of 
the peat fibres. The mixture of fine particles 
and dust thus prcKiuced is taken to the Dobson 
dryer, wliich consists of a cylinder 30 ft. long 
and 3 ft. in diameter, revolving somewhat slowly 
NO that a charge of {a*at will pass through in 
20 minutes. Heat is applied, and air-driecT peat 
containing almut 34 ^r cent moisture leaves 
the dryer with only 16 per cent. The peat is 
then pressed into bmjuettes. The J>ob 0 on press 
consists of a imtnlier of dies resting on a solid 
liam* which are rotated lieneath a ram. The 


dies lieing filled with peat powder, the ram eoin- 
presBCH it intf> bri(|uettes, 25 of which weigh 
10 lb. The output of the press is 12^ tons in 10 
hourit. The cost is slightly fiver 4s, 2d. per ton, 
or taking into account cost of the bog, inteivst 
on canit^, royalty, and depreciation of plant, 
7s. 6a. per ton. Various mixtures have lieen 
used in making briquettes, especially coal dust. 

Peat (’HAiicoAL.~The object of carlsmiziiig 
peat is to get rid of that portion which has no 
iieating value, and t<i produce a charcoal which 
will compete with coal or coke. The common 
and simple method adopted on the Omtinent is 
by charring in heaps in the same way as wood 
charcoal. A carbonizing furnace has l>een in 
vented by M. Ziegler of Berlin, in which the 
gas driven off from the fieat itself is used for 
coking. Both peat and peat charcoal are used 
for metallurgical purposet. 

Peat-moss Litter.— P eat moss has been use<l 


from very early times by the peasantry in the 
neighbourhood of peat bfigs, but it was first 
manufactured commercially in Germany in 1878 
by Hollmaon. The turf is dried in large stacks 
in the open air, and when dry removed to a 
factory. Here it is tom into small particles by 
a * wolf’ machine. The fragments are then iMMsed 
over sievea to separate the dust (oallea peat 
mull) from the Utter, and the latter is premed 
into bales by steam or hydraulic power, or in 
some cases by band labour. 

According to some rxperimenU at the South- 
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Peat and Peat Products —Peats 

Eastern Agrieultural OoUege the abaorpUve the naaolaietim ^ 

power of peat^moaa litter was found to be fire Admoat in Anstrki Wecnt in Holland, Oldei 
times as gzeat as that of straw. The ralue of bviig in Germaaj, mmI Stigen in Sweden. ] 
the litter depends chiefiy on the amount of is uanallj mixed with from 6 to 26 per cent c 
liquid it can absorb, and there is oonsidefable wool or cotton and made into Itoreecioths, arm 
Terence in different samples. In three samples blankets, aaddleeluti^ ca^ta, mats, It ] 
examined at the Armstrong College, Newca^e- also used in conjunction wi& wool for the manv 
on-Tyne, it was found that one sample was cap- focture of underwear, and also for ban^ges am 
able of absorbing 11 times its own weight of other surgical purposes. The crude fibre is sepa 
water, while two other samples took up 9*4 and rated from the peat, treated with dilute alkali 
^ 9*2 units of water. This difference is of con- and afterwards cardra and bleached. Peat fibn 
aiderable importance, a ton of the better sample is also made into pulp for papennaking. 
being capable of absorbing as much liquid as Other Products.— Many other products are 
liton of the other samples. It is also imj^rtant or have been manufactured ffom prat Paraffin 
that moss litter should be easily broken up, as is obtained by destructive distillation, and from 
when it remains in lumps these are found in the this paraffin (indies are produced. ' Helozyle ’ 
dung unsaturated with liquid manure. See art. is the name given to peat fibre compressed and 
Moaa Litter Manure. hardened by a special process into Meets, tiles. 

An exhaustive account of the methods of plates, and blocks for various building purposesL 
manufacturing moss litter, with a plan of a which are used for lining walls. Fasteooard 
small factoiy, is given by Dr. Zailer in Zeit- made of 40 per cent peat fibre and 60 per cent 
schrift fiir Moorkuitur, 1906, p. 76, which should wood shavings is in common use in Oermany 
be consulted by those interested. Briefly, it may and Sweden, being stronger, lighter, and cheaper 
be said that thei*e is a very great variation in than pasteboard made in the ordinary way. 
^6 suitability of different peat for this purpo^ Peat molasses for feeding cattle is made by 
and it is important to take into account its heating the molasses and mixing it with peat 
botanical composition. Sphagnum moss is pro- mull while hot, in the pi*oportion of 20 parts of 
bably the best, while peat from Cotton Grass mull to 80 parts of molasses. It is claimed that 
(Eriophorum) is excellent for mixing. Hypnum excellent results ai*e obtained from the use of 
moss is not very suitable owing to its brittle- this food. [r. J . t.I 

ness and lack of fibre, but may be mixed with PMA-lAffidf RMlaifiatiOii €ffm See 
other kinds. The first step is to dmin the moor Bogs, Reclamation of. 

of its surface water, so as to enable it to l>e Paimt Momu See arts. Peat and Peat 

worked. The digging of the j>eat is done by Products and Moss Litter Manure. 

hand, in order to avoid injuring its fibrous char- PMtSy Outtlfifl^ Offm — Peats have been 

Hcter, and the factory must l»e situated in Uie used from time immemorial as fuel in districts 

immediate vicinity in order to avoid expensive in Great Britain and Ireland where moss foniis 
carriage. Space must be pi'ovided for storing a natural source of supply. In some parts of 
the dry poat which is to be worked up, and also Scotland and in Irish country districts peat is 
the moss litter when it is produced. The ma- the chief fuel. In many cases, however, it is 
chinery is simple, consisting merely of a ‘wolf* supplemented by the use of coal The mossy 
machine for tearing out the fibre, and a baling soil is very retentive of moisture, and there are 
press. Power may be supplied either by hoi*see large tracts so loaded with water as to foi*m 
or by water. J)r. Zailer gives tlie cost of a practically a bog or morass. Other tracts, while 
small factory as follows: Building, using local not so spmgy, are often too soft for vehicular 
materials, £63; wolf machine, £!1Q; z-h.p. traffic, the wheels cutting tlirough the surface 
wheel with bands, Ac., £19; hand press, £36; covering of grass or heather very quickly. And 
tools and sundries, total, £190. This in consequence peats have to be cut from their 

would produce roughly 10,000 cwt annually, bed and conveyed by manual lalniur oonsider- 
and the total cost of manufacture is not reckons able distances from where they are found, to a 
to exceed almut 7d. per cwt. These prices apply part of the adjacent ground where they can be 
to Austria, where wages are possibly lower tMQ reached by horses aM carts and thenoe oon- 
with ua Dr. Zailer suggests that a small fac- veyed to the farms or distilleries where they 
tory of this kind could m worked oo-operatively are to be oonsumed, or to rail wav statious or 
to supply farmers with litter. canals for conveyance to their destinationa 

Peat Dust or Peat Mull. — This is the dust A peat moas is an important feature in the 
resulting from the manufacture of litter, and life of many a rural community, and laws for 
is ail excellent disinfectant. As it is practically the regulating of the casting of peats have been 
free from bacteria it forms a veiy useful p^- in vogue for a great length of time. Any 
ing material for fruit, meat, and fish, and it is one tr^smssing uie regulations can be smartly 
stated that fish packed in it will keep perfectly dealt with ; if not in one way, in another. 
fresh for several weeka It is also an excellent *mosB* is laid out into sections so thatTesdi 
deodoriser in closets aud stables. Walls filled fomily in the district served by it can have a 
or padded with Mt mull are rendered warm part allotted. There is the bank or tiench from 
and (^, and beds made of it are extensively which the moas is dng as in a soft bog, and 
used in asylums and hospitals on the Continent *cast* as in a stiffer part, and there is the space 
on account of its sanitary properties. of surfoos ground on which the peats aro hdd 

Peat Fibre. — ^This does not aif^iear to be out to dry In the sun sad wind. An idaal srs- 
made in Ckeat Britain, but large fisBtortea lor tern ia adopted on the and other eatalca 
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Tlw aKiMt m wbmW IIm dMt^ of 1^^ 
mmttd bgr th* Mprieten of the eitatei» 
tia no ienaot or otner pmon ie «t liberty to 
cMt pente on nny port of the property exc^ 
with penuiitioB of the moes grievee and on 
ground to be pointed out by them. Any penon 
cutting peats without such permission is liable 
in a penalty of say la per ^uare yard. Each 
tenant has to pay at the rate of HkL for each 
spade’s casting of peats per annum, payable to 
toe moss grieve when the ground is maiked oil. 
On many estates, however, the tenants are not 
charged anything, even although the moss, as 
generallv hapjiens, is not on the land rented by 
them — that ih, for the moss as a moss, it l>eifig 
laid down in the farm leases that they are to 
have peats. Without peats there would be no 
use in taking a farm. A sj^e’s casting of peats 
is about 9 ft. lineal of peat mnk and Ot) yd. nnaal 
of lair of the breadtn of 9 ft. Each lair will 
thus contain 180 scj. yd., and as one barrowful 
of peats occupies about 1 sq. yd. their would thus 
W 180 or nine-score IwiiTowfuIs on each lair. Al- 
lowing 30 bai rowfuls to a (artload, this would 
amount to six loads of pmts in each casting. 
The numbei' of spades’ castinff of |X)ats to wliicli 
each tenant would Im> entitled nas to be regulated 
and determined by the moss gneve accoixiing U* 
rental, say as follows: Tenants paying rents of 
i.5 and under, say two sfiades* casting; tenants 
paying above £!» and not aliove AUO, three* 
spades’ casting: aUive iflO and not alsive A'15, 
four spades' cau<tiug; above i*15 and not above 
i'aiO, nve spades’ casting ; alsive jf3i0 and not 
aliove £'2»}^ six h|Nid(*s' casting; alsive £^ and 
not above £3U, seven spades’ canting ; aliove £39 
and not above £40, eight spiles’ casting; aliove 
140 and not alsive 1?>0, nine sjMides’ casting; 
£V»0 and upwards, ten H|)ades casting. Of couise 
the amount would have to be regulated by the 
(piality of the peats, as some are of lietter qua- 
lity than others; and again a considerable margin 
wiiuld have to be allowed, as more or loss fuel 
would be required according to tlie severity oi 
mildness of tbe season, l^en sub-tenants or 
servants of tenants are allowed to cast in room 
of the principal tenants if authorized by them, 
but only on ground to which the principal ten- 
ants have right themselves. Cutting of peats 
for sale is prohibited unless special written per- 
mission be granted by the proprietor or his 
factor; and in the event of such being granted, 
a chaige of 2d, per cartload of 30 bairowfuls 
in name of lordship sliall be leviable by the 
proprietor. When liberty shall be granted to 
the tenants they shall be Ixiund to cast them in 
a renilar manner and on allotments set apart 
by the moes grieve, and they shall carry the 
banks equally forward without pitting, and lay 
the surnoe turla rmlarly down in the bottom 
of the peat bags, ana make channels when neces- 
sary to free the hags horn water, and in all 
casea they shall submit to and obey the regu- 
lations and orders of the moss grieve under a 
penalty of 20s. for each offence, or in default be 
aactadad from the mesa 
It ia veiy aaeeamiy, if tha amawity of the moss 
Is la ba cons er ve d , to aaa that aach bank m cut 


itraigid from and to and Ware tka ImmubI to 
cut a pit in it baoauae the aioaa in that pait waa 
bettar than in another, and ware ha to naoleci 
to keep it drained, the reault would be mk 
unsightly and dangerous. Water would ooUeet 
in many casea deep enough to drown atodk or 
gmaoe, not to mention human beings falUng 
into it Three peats or 5 to 6 ft. is the usum 
depth of the bank face; but if tbes^und is 
suitable, moes is cut much deeper. The farther 
down one digs the better is tbe quality, Uie 
peat diying a hard black, and lasting better in 
the burning, although the work of casting it is 
more laborious owing to the distance it has to be 
lifted up the l>ank and its * crumbly ’ character. 

The casting of the peats is an important part 
of the year’s work for all those dependent on 
this commodity for their fuel.* Tiie work is 
undertaken w'hen the w eather gets w*ami enough 
in summer, w'hilst if the season has been favour- 
able the dried |)eats aio carted home in the 
autumn. However, if the season is wet it may 
lie the winter or the following summer befon^ 
they can all Im* got home, so it is the endeavour 
of careful iieople to have two yeaia’ fuel in the 
stack. The casting, spreading, setting, and 
Hta(‘king of the rK*atH are done by the mrmer, 
his family, and his servants as a rule. As tin* 
|>eata are (‘ut out of the bank by the ‘caster’ 
with a sjHxdaJ iiiipleinent called a tusk, they aru 
reiiiovecl in barrows and tumhlcHl out into little 
kKise heafM. Jn a few days, depending on the 
weather, the (teats titv spread out on the ground 
from the small heaps. In aintther day or tw(» 
they are set up on end in rickles of six, eight, 
or a dozen peats. When they are dry they are 
carted home, or put into larger rickles or into 
stacks. The stacking is inqstrtant, and great 
caiv has to lie taken to see that the stack 
is watertight. Shaped like a brick, the peat 
lends itself readily to stacking, ana with the 
sides and ends of the stack built up, and the 
roof shaped like tliat of a house ana thatched 
with turfs, the fuel is safe from wind and rain. 

Tlie expense of casting and winning peats 
varies with the wages ruling in the various 
districts. In the case of distilleries, most of 
the casting, Ac,, is done by contract. In the 
(ilenlivet district of Scotland, where most 
the malt distilleries are situated, the casting, 
weathering, and stacking of peats costs la 3d. 
to la 6d. per yard, according to the quality 
of the moss and the position or condition of 
the bank. It costs la 4d, per yard for foggy 
quality and la bd. per yard for hard quauty, 
cot, dried, and stacked on a dry foundation 
beside where cut. If they have to be wheeled 
out to where carts can reach them, this costs 
2d. or 3d. per yard more. After this comes the 
carting to the distillery; and the cost of course 
vanes, as in some cases they liave to be carted 
a coDSiMlerable distance and thereafter railed to 
their destination. Winning peats from a watery 
bog, as in Ireland, takes longer than fron a 
firm mosa, and the cost is gimter. [u «.] 

P mok f a measure of capactU containing 2 gri. 
or one quarter of a bosheL Ilie imperial pm 
eontatns 654*5 cu. in., but tbe Tusssufe varka 
locally in different districta. 
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Pedigree— Pekin Ducks 


R 0 dlgt &0 may be defined in two ways : it 
is either the eleraente of which a family gene- 
i^ogy is compoeed) or the record of that gene- 
alogy. Eadically , the word itself, which is sup- 
posed to be derived from the Latin terms for a 
onweh foot, has i-eference to the record, and 
not to the constituents of the record; and when 
so regarded, the term ‘pedigree record', so i 
often heard in connection with Block -raising, j 
is a pleonasm. A pedigree is the record of a j 
genealogy, and an aiiimaJ without such a record 
w not incorrectly described as unpedigreed. For 
practical purposes, as a guide in bre^ine, and 
especially in mating the male and feinaJe, an 
animal of the most aristociutic lineage, whose 
breeding is not recorded and cannot be certainly 
traced, is just as useless as an animal of less 
illustrious descent, whose breeding is on record. 
Indeed the advantage is with the hitter, because 
the breeder in manipulating his stock for breed- 
ing purposes knows what he is doing with such; 
but ne IS entirely in the dark in operating with 
the unpedigreed animal, even although its blood 
be of the best Hence the vast importance of 
herd b(K>k8, stud books, and Hock iKKtks, and 
their increasing popularity during the latter 
part of the 19th century. 

The oldest pedigree record is the General 
Stud BooIl under which the English Thorough- 
bred has been developed and made the mar- 
vellous engine for speed and endurance that he 
ia. The oldest recotxl of cattle pedigiees is 
George Coates’s Herd Book of 8hor^orn (^ttle, 
the mat volumes of which were compiled by 
the enthusiast whose name it beaia. To him 
breeders of every kind of stock are indebted 
for laying down the great principle of making 
the dam tiie basis of pedigree lagistration. AU 
tlie more modern registeia are in gi*eater or 
less degiae modelled on Coates’s Hol'd Book; and 
whatever variations may be found in each as to | 
matters of detail, all are faithful to the root 
idea that pedigi'ee should be traced through 
the female side. 

Breed societies are the inevitable result of 
the gi'owing appreciation of the value of pedi- , 
give. As time went on, it was felt that stan- 
dards of admission to a pedigree I’ecoi'd wei^ 
indispensable, and such standi^s could not be 
left to be determined by any one individual, 
no matter how trustworthy he might be. The 
advent of the breed society was the necessary 
consequence of the ascertained I'esults of bi'eea- | 
ing in line under the guidance of a register. i 
Controlled by an individual a pedigree record * 
eould never be more than a I'egister. One ani- 
mal's pedigree in the register would be lonm 
or shorter according to tlie caprice or intelli- 
gence of the breeder. Controlled by a breed 
society, representative of the great body of 
patrons of one particular bi'eea, a minimum ' 
standard is fixed, and animals whose record of 
anoestiy falls short of this standard cannot be 
included in the stud book, herd book, or flock 
book. Hie chief danger in connection with this 
work lies in the tendency to ‘ close * a record too 
noon— that is, to make the minimum standard 
of admission registered sire and registered dam, 
as in the General Stud Book and several of the < 


cattle and sheep registers. If it wm certain 
that within, say, the first twenty years of the 
life of a pedigree record all the recognized 
families or animals of merit had been recorded, 
this policy would not do much ^rm. But 
when, as a matter of experience, the reverse is 
found to be the case, the sound policy is tliat 
upon which Coates’s Herd Book tor Shorthorn 
Ckttle has been compiled. This policy consists 
in fixing the number of top crosses for bulls at 
five registered sires, and the number of top 
crosses for cows at four registered sires. By 
this means a minimum standard of purity is 
fixed, and the door is left open for men who 
have neglected registration to breed up their 
stock to the stancmrd demanded by the breed 
society. This system gives a guarantee of prac- 
tical purity and an authentic record, while at 
the same time it encourages bi*eeder8 to improve 
their stocks by the continued use of high-class 
pedigreed sires. [a. ii‘N.l 

PMWltf a name applied to the Lapwing by 
reason of its familiar cry. See Lapwing. 

P«gfomyla (Anthom|fia« Ohorto- 
phlla) bate is the Mangold and Beet fly. 

It attacks the leaves of its fc^ plants, the eggs 
being laid in patches on the unaer surface, and 
the maggots feeding on the inner substance of 
the leavea The flies appear in the spring, and 
there si's two or moi'c broods during the summer 
and autumn. Washes ai‘e generally of little use, 
though paraffin emulsions nave had some bene- 
ficial effect. The application of stimulating man- 
ui'es helps the crop through the attack, and 
hand-thinning the infested plants is sometimes 
practicable. [a w.J 

Ppkin Ducks.— In the United SUtes, and 
also to a lesser extent on the continent of 



Fekiii Docks 


Europe, Pekin Docks have won a leading posi- 
tion. Upon the mat duck randies of Amsfioa, 
where large nombeni of dodm are bred, Pduns 
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Pebu^gonhim— Penistone Sheep 

mlonemk^; bnt tiisse ocmfom in shape mem goninms have smaller iloweiii but thegr are 
to the Aylesbuiy type, differing in sha^ fhMm prettily marked, and abnndantlv prodnosd. The 
Enropean Ifekina, whidi are long in hodv^ np- plants may be gniwn for severs! years in pots of 
right in carriage, and have a canai^>oofourM the same sise, the soil being annually I'enewed. 
plainly like the oririnal importations. The Ivy-leaved Pelargoniums are of a aemi-olimb- 
Americans, on the ower han^ have bred for ing or procumbent habit, and are extremely 
pure-white, thus following Aylesbury ideals. Be- useful for furnishing liaskets or window boxes, 
tween the two breeds there are other noticeable and for covering wiDl^ and training up pillars 
differenoes. Instead of having the boat shape of in greenhousea The improved varieties raised 
the Aylesbury, with line of breast fairly level, the of kite years are the result of crosses with the 
Pekin is much higher in front than liehind, the Zonal section. Pelaiwoniums are but little at- 
posterior aspect having a massive appearance, tacked by insects and diseases, but they require 
due to a thick covering of soft feathers. The fumigatinff now and then to keep off or destroy 
legs are dark-oiange in colour, and the head and aphiaes which infest them. [w. w.] 

neck thick, the skull standing out very pronii- P^lArg^nlum. — PArmsItIO Pung^* — 
nently. The bill is of a bright-orange colour, The cultivated varieties, lietter known perhaps 
in contrast to the flesh colour of the Aylesbury, as Geraniums, are susceptible to disease chiefly 
which is an alisolute sign of purity of race, during the period when cuttings are being 
Many Aylesburys show a yellow bill, due to the rooted. They damp off and become coated with 
fact that soon after the Pekin was introduced a grey mould; this fungus (liottytut) is com- 
there was a considerable infusion of the newer mon on dead plant-remains, but in moist condi- 
breed with the Aylesbury. This proved beneficial tions and when plants are not growing actively it 
to the Aylesbury, as it was rapialy losing vigour may liecoine a dangerous parasite. JreatmBut.^ 
as a I’esult of inbreeding. The Pekin drakes Reduce nunstui'e, afford better ventilation, and 
weigh 7^ to 01b., and ducks 6 to 7^ lb. In respect avoid overhead watering; cuttings which are 
to economic qualities the Pekin fs probably the well matured and hardened are least liable to 
most prolific of all the larger races of ducks. It this form of damping-off. Leaf spots acconi- 
is not so rapid in growth as the Aylesbury, tak- panied by minute fungi may occur in summer ; 
ing two or three weeks longer to attain a killing these may be checked by burning the spotted 
size, and then is not so fleshy, due to the pro- leaves, and plants attacked in this way should 
fuseness of feather. A cross lietween the two not be used for cuttings. The foliage of green- 
breeds gives mpid • growing, meaty ducklings, house Pelargoniums may become sisitted with 
Tlie Pekin is wonderfully hardy, active, and an yellowish watery spots, geneiully regaitled as 
excellent forager, but the ducks are not very symptoms of excess of moisture and insuffi- 
reliable sitters and mothers. [k. b. 1 cient light, the remedy lieing a cooler, drier soil 

PAlmrgponluivii a large genus of tenaer and increased ventilation. [w. n. b.] 

plants (»f the nat. oi^ Geraniac'eie, distinct from PAmbrokA OAttlA- See Welsh Cattle. 
the genus Geranium, with which it is often con- PahaI PAntS. See Aoricultuiial Hold- 
fused. Some of them have tuberous rootstocka INOS Acts. 

Most of the sDecies are natives of the Cape of PAnlAtonAShAAPialthough white or light- 
Good Hope, nut few of them are cultivated, gi'ey on the face and leg^ belong to the group 
having l>een superseded by the enormous num- of sheep known as the Heath breeds, of whicn 
ber of fine hybrid forms divided into four sec- the Highland Blackface aod the lx>nk are pro- 
tions, Show, Fancy, Zonal, and Ivy-leaved, which minent examples. Bfith the ewes and rams have 
are still beuig constantly added to. Few plants strong horns, like the Ixmk. The breed deiivee 
exhibit the art of the gardener more ade<{uateiy. its name from Penistone, the highest market 
Some kinds which have not fine flowers are town in England, and it belongs to a neighbour- 
grown for their scented leaves, which are said ing exposed district on the confines of Vork- 
to resemble the odours of apples, roses, Ac. Ibe shire, Lancashire, and Derbyshire. The mutton 
four sections of Pelargonium are quite distinct, is of sp^ially gcsKl quality. Tlie foiTii of the 
and with the exception of the Zonal and Ivy- animal is coarse and ungainly, the liones of the 
leaved do not interbreed. Zonal Pelargoniums limbs strong, the feet large, the face long with 
include the so-called bedding * Geraniums’ in good strength of nose and depth of jaw, iiidica- 
their various variegated-leaved forms, and the Five of a roliust constitution. From other sheep 
Zonal * Geranium* proper, which is grown as a the PenisUuie is distinguished by a long and 
winter-flowering greenhouse plant. They are muscular tail, which, however, does not carry 
increased by cutungs taken at any time of the large masses of fat as in some Eastern breeds, 
year, but preferably in Februaiy. Plants for Tlie yield of fleece is medium in ouantity for a 
winter flowering riiould not be allowed to flower mountain breed, and the wool, like that of its 
until the end of August Show Pelargoniums blackfaced relatives, is liable to be mixed with 
are of sturdy and compact habit, and have * kenip’ or dead hairs. 

much larger flowers. They may be grown on The breed was pretty widely distributed about 
into very lam p^ts beamg a great number a hundred years ago, as is seen from the records 
of tmeses of flowers at one time They flower dated 1807 of the ’Orders of the Shepherds* 
in spring and early summer. The cuttings are Society’, which held its two annual meeting at 
usually inserted in July. A rich com|»st is Saltersbrook for the exchange of stray sneeiL 
used nor the production of laige flowers, and and drew ’sheep keepers’ from Penistone and 
liquid manure is given when the plants are well seven adjoining ’ lib^ies*. It is one of the 
establiriied in the flowering pots. Fancy Pelar- oldest in the whole country, dating back to .the 
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time of tho Bomam, who firat oatabliahod their 
woollen manufactures at Winchester. It was 
frcnn fabrics woven of English wool that the finest 
and most expensive robes were made during the 
luxurious era of the Roman Empire, [a. w.] 

P^p0r«-~Several species of Piper (tiat ord. 
Pineraoeop) are of areat economic interest and 
value, and all of them indigenous to tropical 
countries. P. Cubeba^ Linn, f., yields the Cubeb^ 
a native of Java and the Molucc^ but also culti- 
vated in India. P. Umgum^ Linn., is the Long 
Pepper, a perennial shrub, native of the hotter 
parts of India. It is cultivated in Bengal and 
8outh India, and in the pepper chiefly exported 
from Calcutta. It is propagated by suckers, and 
itsquires a rich, dry soil ; tne suckers ai'e tiuns- 
planted from nurseries on tlie conimencenient 
of the rains, and placed 5 ft apart each way. 
Radishes, barley, brinjals, &c., are interplanted. 
The fruits are gathei'ed in January, and pre- 
served by drying in the sun. P. Linn., 
the Betle or ;idn, is a })erennial dicrcious creeper, 
probably originally a native of Java, but exten- 
sively grown in India on account of its leaves. 
It requii*es a uniform temperature and constant 
degree of moisture. To attain those Cftiiditions 
it IS raised within specially constructed houses 
{bur^a$\ the walls and roofs of which are con- 
structea of reeds tied together in jiamllel lines, 
■o as to admit a diifusea light and protect the 
plants from the severity of the climate. P. ms- 
tkiftticnm^ Forst., yields the Kava root which is 
cliowed in the Society and other Pacific Islands, 
tlie ejected saliva being preserved, fennented, 
and preimi’ed into a iKivemge whicli is slightly 
intoxicating and narcotic, but is said to quench 
thirst better tlian any other licjuid. The pro- 
perty of the rcMit is duo to a resin which, like 
cocaine^ produc(‘H local insensibility. 

P. nigrum^ Linn., yields the Black and White 
Peppers of cnmmorce, the gUlviirch of India. 
Tins is a clinil>er, usually duecious, wild in the 
forests of Travancore and MalabiU', but now 
extensively cultivated in most of the hot damp 
tracts of 8(»uth India geneiully, and has Wn 
conveyed to the Stiaita Bettlemtmts, the Malava, 
and elsewhere in the Tropics. The following 
imports of pepper into the United Kingdom 
during 1807 may lie accepted as to some extent 
indicating the relative importance of the modern 
countries of production: Stiaits ^ttlements 
8,064,392 lb., valued at i:213,150; Madras 
1,000,970 lb., valued at jC31,469: Siam 1,359,274 
lb., valued at ^^35,082; Java 1,036,020 lb., valued 
at ;£26,282; and French Indo-China 817,660 lb., 
valued at ^£16,904. But India exports very 
largely to other countries besides Uie portion 
sent to the United Kingdom. In 1906-7, for 
example, her foreign exports were 9,499,0^ lb., 
valued at £220,062, of which Italy took 2^, Ger- 
many nearly 2, the United States 1^ million 
pounds. Moreover, the local consumption within 
India itself is probably very nearly as great as 
its foreign exjmrts, so that India still holds an 
bononred position in tlie world’s supply. 

OuttiiM layerings, or seeds are put down in 
June to July in rich soil not subject to excessive 
aoieture, tiA Uberaliy manured with leii mould, 
or palms are often aeleoted (eqiedally 


thoee with rongfa barke, eudi ae the ipeoiee of 
Erythrina), for the vines to climb upom or polee 
(12 ft. long) are provided and anangea in rows 
7 ft apart each way, greater distances bei^, of 
course, neoessaiy with living supports. iSues 
have, as a rule, to be pollarded so as to keep them 
within workable heights, and to prevent too dense 
shade. Healthy vines may pr<Muoe stems 20 to 
30 ft. long, ana in some plantations the young 
shoots are pruned so as to cause them to branch 
and to check too great elongation. The young 
plants are placed in specially prepared and richly 
manured noles some little distance from the 
supports. The chief shoots ate then guided to 
the supports, and all useless suckeis removed. 
In three years' time the vines begin to bear, will 
be in full yield by seven years (tenth year from 
planting out), and may continue to yield crops 
tor a like period; but each yeai* the yield, with 
advancing age, may be not^ to be decreasing, 
and the time is soon thereafter reached when it 
will be more profitable to uproot and replant. 
As the roots he close on the surface a di'esaing 
with manure yearly is necessary, as also carefiu 
weeding; and to protect the roots from being 
scorched it is desimhle to cover them with straw 
or di'ied leavea In selecting st(M:k, care must 
be taken to observe that some plants are almost 
entirely staminate, others almost entirely pistil- 
late. A fair amount of staminate plants is of 
course indispensable to success, but the greater 
majority should be plants that fruit freely. The 
fruits are in the form of small spikes of round 
berries, at first green, then red, and, when over- 
ri|ie, pall-yellow in colour. As soon as they 
begin to turn red, the spikes should be collected, 
the lierries dried in tne sun, stripped oflT tlie 
stalks, and winnowed to free them fi'oni dirt 
The yield varies from ^ lb. to 7 lb. per vine, or 
from 450 IK to 6000 IK per acre. Whi te Pepper is 
simply Black Pepper berries of whicli have 
been deprived of their outer covering. This is 
accomplished by piling the berries in heaps and 
causing them to ferment The skin is toeraby 
BoftenM, so that it separates when trodden under 
foot and washed in water. The dried berries are 
then packed in bags in the same way as with the 
Black Pepper. [o. w.l 

Pwppwrmint. See Hsrbs and Hxrb In- 
dustry, also Mxktha. 

Pwroha — In square measure the perch is equal 
to 30^ sq. yd., in lineal measure to 5^ yd. 

Pwrollwron Horwpi— The Percheron Hone 
is one of the best known of all the Continental 
breeds, and in no part of the world are its 
merits more highly appreciated than they are 
in America ; but in this country its popularity 
is not great, for the horse has a reputation 
softness wheu compared with our Shires, Clydes- 
dales, and Suflfblka The stronghold of the Fto- 
cheron is in the district of Pei^e, to the noith 
and west of Normandy. 

Two varieties ol the breed are recognised, 
the heavy and the light; the latter of which 
is to be diiefly found in the districts of Mor- 
tagne, Moulins-la- Marche, Aigle, and Meale- 
Bur-Sarthe; whilst the heavier breed comsa 
from the neighbourhoods of Vilvaye, Saints 
Oonne, and Mameia. Of the two the heavy 




PERCHERON STALLION -‘ THOR". AMERICAN BRED 




Percheron Horse— Peritonitis 


201 


In^td k lur the nioet in request both at 
home and abroad, as they are useful for heaT^ 
draught purposes, whereas the lighter one is 
more itsgarded as a speedy trotter. Whether 
his value in the latter capacity is great is, how- 
ever, a matter of doubt when his TOrformaiices 
come to be compared with thoee of the Ameri- 
can TixJtter, as records of 3 min. 50 stMj. for 
1^ mile, and of 6 min. 2 sec. for 2 miles, are 
far behind those w^hich reach us fix>m the other 
side of the Atlantic. 

Some years ago the London General Omnibus 
Gompany gave tin* breed a good chance, as they 
iniportea a consideiable number of IVrcherons 
of an intermediate grade In'tweeii the heavy 
and the light varieties, and used them for street 
work. Tlie ex]>eriment, however, did n(>t prove 
satisfactory, as the foi'eignei's neither worked so 
well nor, as a rule, lusteo so long as the llritish- 
bred hoi-ses, tlie result Inungthat all idea of I’e- 
|H*ating the imjiortation was alwndoned. Ouri- 
ously enough, in Ameri<-a, rerehercuis (»f a still 
header t>jH* are regnided very favourably as 
g(M>d workers on the farm and for bea\ \ draught 
))urpose8 on the roads, though thei-e aie signs 
which justify the juediction that the (’lyu€»s- 
dale and Shire will Loadually asHunie the pi-eiiiier 
jsisitions as heav> noises in the Tnited *staU‘s. 
A gcKxl deal of the popularity of the Percheron 
111 America is due to liis gre> coloui, which is 
quite the lK*st-liked ''oloiir of all theie f(U heavy 
hom's; but the prejudice against lta>H and 
iu’owfis is gradually dying out. 

Amb htailtons weie iistHl for tlie iiiipro\e- 
iiient of the Percheron alxiut the >ear 17(»(>, 
since which time lioth Knglish and Laiiish sms 
were iiii|Kirted with the objwt of still fiirtliei 
developing the breed, wliich, bow’ever, has bciai 
practically^ bred uncroswul for a centuiy |Mist. 
Tlie fine teiinier and other >irtiieH of the Per- 
cheron still mark the A nib dew'ent. 

Tlie geneml appearance of the heavy type of 
Percheron very much n*8t‘nibles that of the 
Suffolk horse, but the foniier is not so heavy 
in crest. Like the Suffolk he cariies no feather 
upon his legs, which are shoil and flat in Ixme, 
but the latter is ii(»t of such a good quality as 
Uiat of the English horse. The Percheron is 
a very neat-heaaed animal, with a nice full eye 
and good expression, his ears Wing sriiatl, but 
his neck is apt to be short and plain. 1 f not in 
big condition his middlepiece apiiears small for 
his two ends, as his Quarters are usually g^nid, 
though in some cases tiis tail is set on low, and 
if this is the case it gives him a mean appeal - 
ance. As a rtile his feet are very good, Ynit if 
kept at heavy work on hard ground his joints 
often give way, which fact, aseockted as it often 
is with the taint of softness, renders the Per- 
cheron, In the opinion of British horse-ow'inas, 
inferior to oar native heavy draught varieties. 
The usual height is about 15 hands 3 inches, but, 
of course, talltf specimens of the breed are often 
met with, and there are also plenty of smaller 
ones not mudi above 14 bands to be found. The 
eonatitution ol the breed is robust, and they are 
not so liable to meet with accidenta as are some 
other breeds, aa their eaav tempendo not render 
then liable to injnries throogli accidents which 


I might bolall more excitable breeds. The pre- 
vailixig colour amongst them is grey, but mys 
I and roans are by no means uncommon, and chest- 
I nuts are also to be met with. [v. s.] 

Faloon. See FALcoKa 
P#r«nnlal fly# Qraaa. See Bn 
Grasses. 

P^rioanfltls, inflammation of the heart 
sac. See Heart, Djsearrs or. 

P#iisorcl Plff.— The Perigord, which is 
sometimes known as the Gascon or Limousine, 
is bred riion* especially in the mountainous dis- 
tricts in a II 11111 Wr of French cantons, including 
Loire, Bborie, Oeuse, Doidogne, and (^orr^ze; 
and in the neigliWurlunxi of the Pyrenees. 
It is of average size, well foniied, but rather 
fine in frame ; the head is broad when looking 
from the front, tlie eaix are rather long and o7 
average w'idth and slightly drooping, >^iile the 
flankH are of medium length : tne snout corre- 
M|MiiidH with the ears, while the tail is set rather 
l(»w. Taking the pig altogether, it is a well- 
fleshed and well-rounded animal. The skin is 
black and white, the (*arH and head being pure- 
white; all-while or all black pigs Wing very 
seldom found where any preteiiHion is made to 
keep them puie. Breeders of the black Peri- 
gom, liowevor, seek to keep the neck, the head, 
the loins, and the back puiT-blaek, but in this 
thev apfiarently very Heldoni succei*d, for pigs 
witli black heads and ears are very coiumon, 
with uiisyninietricaJ ])atc'lies of blai'k on the 
up|}er {larts of the Isxlv. Tlie development of 
tlie Perigord is soniewfint precocious, more so, 
iiidet^d, than tlie majority of French vanetiea 
It is easily fatteiiixl, whife its hams are famous 
in France on account of their flavour and Umder- 
ness. Hie sows are prr»liflc, and supply a gfxid 
quantity of milk for their litters, it is some- 
tinies crossed with Knglihh breeds with advan- 
tage. \j,lAt.] 

Fwritonitl#.— Tlie peiitoneum is a serous 
membrane which lines the alalominal cavity 
and invests all tlie organs therein contained 
Inflammation of this inembrane is easily pro- 
voked, rapidly spreads, and frequently termi- 
nates fatally. All atiiinals, including birds, are 
subjects of peritonitis. It may W primary or 
idiofiathic, but more commonly in dcmiesticated 
creatures follows u)xin some jirior inflammatory 
state of an organ, from an itijuty or surgical 
operation, as a sequel to colic in horses, to 
castration and ing, to iiaituritioii, and to 
wounds and injuries of the parietes of the 
Wily. The hoi-se is so susc'cptible to this dis- 
ease that veterinarians feared to insert a trochar 
and canula into the distended bowel in flatulent 
colii^ prior to the better understanding of aseptic 
surgery. It is now frequently practi^. Peri- 
tonitis is the bite noire of the castrator. It may 
be acute and soon carry off the victim, or become 
chronic and induce dropsy among other sequelie. 
The symptoms are not uniform or typical, from 
the fact that it is usually secondary to some 
other malady which obscures them. Fain of a 
colicky nature (see Colic) is present, mnding 
of the teeth, restlessness, lying down and groan- 
ing, looking backwards, kicking at the DclW. 
The temperature is invariably high, but toe 
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conduct of the aninud may be quite unlike 
what we have above indicated He may on the 
contrary seem narcotized and stand persistently, 
but always wearing an expression of miseiw ana 
hopelessness. The pulse is small and hard, and 
palpitation of the heart increases as the pulse 
Wx)meB feeble. The belly is at first drawn up, 
but spreads again later. It is tender to com- 
pression. Constipation is invariably present 
Urination is difficult, and frequently attempted 
without success. Appetite uncertain at nrst, 
and lost as the malady progresses. Breathing 
short and superficial, or deep and laboured. If 
death does not occur, or early convalescence, then 
the symptoms abate, but the disease takes cm a 
chronic rorin. Exudates form, and ctmipress the 
abdominal organs-^the intestines being found 
after death enshrouded in a thick memuranous 
covering which has gradually restricted their 
t functions. Treatment varies greatly, from c(»ld 

3 ing to Htiniulation with mustard and tur- 
I. Opium and other anodynes are given 
ue pain, while waiting for a natural rally. 

[h. l.] 

miftn ftyatom. — This gyMtem iH closely 
to the (^rbonifenms in many countries; 
British Isles, however, owing to the 
tice of considerable earth movements at 
i«‘ of CJarboniferous times, the Isjds lest 
)nnably on the other memliei-s of the 
:)ic group, and have often been linked 
In' overlying Trias under the coinmcui 
Sew keu SandtlQ^te. Berniian stmta 
st, HH we trace them southward, on Uoal 
•es near the Tyne, on Oai'bonifertnis 
Limestone in the valley of the Swale, on Mill- 
stone Ont iKMir Harrogate, and again on (\>al 
Measures from Ix'eds to Nottingham. 

The liower Permian Iwds receivi*d in (ler- 
niany the quaint name of HothtodtliryemJes, or 
‘ red dead layer sinee a lied of <*op|:a*r ore 
overlay them, and mining ceased w'hen they 
wei'o reaelieil. Tliis series is represented in Eng- 
land by sandstones, usually red, with bi'eccias 
among them, derived fi*om the weathering of 
earlier strata on a coarse scale, and possibly 
marking a land surface. Variegated clays and 
shales often overlie these sandstones, and are 
succeeded in the north of England by a bufl- 
colouml marine magnesian limestone, which 
may he as much as fK)0 ft. thick. The so-called 
Marl Slate which immediately underlies this 
limestone is a well • beflded shale with thin 
layers of limestone. Almve the Magnesian 
Limestone, the system cli>ses in places with red 
clays and sandstones containing gypsum, and 
indicating a return to teri'estrial conditiona 
The Permian Lieds of eastern Devonshire aie 
ihhI sandstones and breccias; they form the 
I'ed cliffs from Torquay to the >’alley of the 
Exe, and their colour is conspicuous on the 
steep fields along the coast The red Permian 
sandstones appear in the Engliali midlands gene- 
rally round aliout the inliers of Coal Measures, 
and overlain by Triassic strata. The Upper 
Permian, with its distinctive Magnesian Lime- 
stone series, is exposed in a long band from 
Nottingham to the l^ne, and clearly at one 
time extended farther to the west In Cum* 


berland, however, only the Modetone type b 
present) with limestone breccias, styled 
ram, derived from the adjacent Carboniferous 
series. The beds often regarded as Permian 
in the south of Scotland will be discussed in 
the article on the Triassic system. Only two 
or three small exposures of Permian beds occur 



Sketoh-Dmi> ftliowuHC Ukitiiliutiun of IVrminii HtraU in 
BrlUln. OnUiuiry type <ci»nglonirr»t4r8. MHiHlstiMim, aiHl 
•hales) ahown black ; magnemu-limestoue type ahaded 


in Ireland, in the counties of Down, Tyrone, 
and Armagh; the fossiliferous ma^esian lime-*" 
stone typd appean at HolywotS and near 
Stewartstown. 

The Permian beds in Britain usnallv form 
low ground, in welcome oonUmst to tfie Car- 
boniferous moorlands with which they are 
associated. The descent from the Yormshire 
highlands thus brings us to cultivated Permian 
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fauids upon tbe aatt^ and the Vale of Eden in 
Cumberland hae been cut in Permian and Tri- 
awic atrata amid a region of rain-swept and 
forbidding moora 

The famous potash salts of central Germany 
result from the dr 3 *ing up of lagoons or lakes 
in Upper Permian tiroes, and are overlain by 
the lowest beds of the Triassic system. 

[a. A. J. c.] 

PcRHiAN Soils.— The soils of the Lower Per- 
mian aeries are very similar to the soils of the 
Trias (see art. Triassic Systbii). In the valley 
of the £xe in Devonshire the series develops 
a rich loam or sandy loam resting on a more 
clayey subsoil. Very fertile soils aerived from 
Permian nniks octmr in the Vale (»f Eden in 
Cumberland, derived in part from the l)eds <»f 
limestone breccia. Where the system appears 
in central England, for example !n the country 
naind Coventry and Kenilworth, the land is of 
superior quality, as is indicated by the ttourish- 
ing oaks and elms which alK>und in these dis- 
tncts. 

All the Lower Permian soils are light and 
friable, and they coniiiK>nly possess a rich red 
colour; they have good natuial dminage, ai-e 
easily cultivatecL and are miticularly suited to 
such crops as liarley ana turnips, while the 
graaslanas of the series make valuable sheep 
pastures. Some of the finest farming in the 
British Isles is to be met with on this fonnation. 

The slaty marl beds which overlie the Iloth- 
liegende series occur only in thin strata, and do 
not seem to influence, in any marked degree, the 
fertility of the districts in which they apfwar. 

The characteristic soils of the Magnesian 
Limestone series are thin, light, browii-t oloured 
loams, pniducing land not unlike that of the 
low' -level C!!arboniferous Limestone formation, 
but not so fertile. It is popularly supfxwed 
that the magnesia occurring in these soils has 
an injurious effect on the vegetation. As the 
substance exists mainly in the fonn uf car- 
Ismate, this belief is probably erroneous, and 
cultural experience shows that it does not seem 
to exercise any deleterious influence, even in soils 
in which it is present to the extent of 4 or 5 
per cent. Magnesian Limestone soils are more 
adapted to tillage than to pasture; they are 
very easily cultivated, and when the seasons 
are not too dry they are capable of prfxlticing 
remunerative crops of barlev, turnips, potatoes, 
and even wheat. On the other han^ toe gxuss- 
lands are of an inferior tvpe. Lime does not 
appear to benefit the lands of this formation, 
but they readily respond to liberal dressings 
of farmyard manure. M'Connell sutes (Agr. 
GeoL, p. 1KB) that guano does not suit the Mag- 
nesiQt lamestone soils of Yorkshire, and that 
the Det^ihire representatives are not benefited 
by applicatioiis of liquid manure. 

The Magneawp^lMiestoiie is sometimes burnt 
for agrieoltural [t. b.] 

raiTy«—PerrY If fermented beverage 
from the juice of pflRra In general diaracten 
boCli as regards its dteniical oompositkm and 
its method of production, it closely resembles 
cider. It is, in fact, extremeiv diifiwt at timea 
to distiognish by fiavonr saa appssimnce alone 


I the produce of certain types of apples and pears. 
Owing to this close resemblance, it is a by-no- 
meims uncommon practice in the perry-pro- 
ducing districts to blend cider and perrv. 

Pereyniaking is not a widely spread industry, 
and is confined mainly to the cider-producing 
districts of France, and the counties of Glou- 
cester, Hereford, and Worcester in the British 
Isles. It is occasionally met with also in the 
adjacent counties. 

Vintage varieties of pears bear much the 
same relation to the inarKet varieties as is the 
case betwet»n vintage and market apples. The 
numlier of kinds of vintage jiears is compara- 
tively small; and altliou^i, as in the case of 
vintage apples, it is iHissible to group them 
into tlie three classeH of *Mliar}iH', * sweets', and 
‘ bittersweets *, wide variations in chemical com- 
position are not generally f(»und, and the neces- 
sity for blending is, therefore, not as a rule so 
prt^MMing for jierry as for cider. Tlie most popular 
IK^rry varieties art» Itarland, Butt, Holmer, Black 
and Yellow Hiiflcap, Mooirnift, Oldfield, and 
Tayntoii Squash. All of then** are fairly widely 
grown in the per^-pr<Kliieing counties, and 
under favourable circunistaiHTs yield fierries of 
high quality. Taynton Sipiash, however, has 
the disadvantage of i‘i|)eiiing very i^arly; while 
Butt generally throws a very heavy crust in 
Isittle, and requires two or three seasons to 
mature pro|)erly. Oldfield is prolwbly the most 
generally useful viiiietv, cropping well and 
rijiening fairly late. Us juice ferments slowly, 
and as a rule yields a [sury suitable for bfittling. 
Blakeney Bed is a variety very largely gi’f»wn; 
but, although a heavy cropjH!r and a very juicy 
)iear, it is only a He<'<»nd<rate vintage kiiidl, the 
perry being thin and lacking in flavour. 

Tlie niethfKls UHe<i in tne maiiufacturo of 
perr>' are sidwtantially the same as those used 
for the prcsluction of cider (sett (!hikr). It is 
generally stated by exjierienced makers that 
perry is more difficult to manage and handle 
than cider on acc(»unt of erratic fennentatioo 
and a liability t4» cloudiness during storage. 
Many varieties undoubtedly require caieful 
management ff»r Isittling purposes rawing to the 
frequency and rapidity w ith which a thick crust 
is f(>rmed. Tliis liehaviour appears to l>e due 
to special chanu.'ters of the {lear tanijins, and is 
smuetiuies turned to practical advantage in the 
* fining* of ciders. It has lieen found that the 
addition of a small quantitv of pear juice rich 
in tannin aids very rronsiderably the natural 
cleaiiiig or 'fining* of certain types of cider 
during the later stages of fermentation. 

When fit for consumption, perry is a pale 
straw- or, caxaisionally, aiiilN*r-co1oured liquor, 
containing in the case of dty' peiries about 5 to 
6 per cent of alcohol and 1 u) 2 per cent of sugar, 
and in that of sweet perries about 2 to 4 per 
cent of alcohol and 4 to 8 per cent of soj^. 

The most common disorders to which it is 
liable are aoetification, sickness or *M 6 condai 7 ’ 
fermentation, ropiness, and persistent turbidity. 

Beferences to peny and perrymaking are to 
be found in most of the works and periodicals 
on cider, but the literature of the subject ia 
rerj limited. [a t. p. a] 
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Peruvian Bark — Pheasant 


P#ruifl«n Bark* See Cincroita. 

Panivlan Quano* See GtJANoe. ong^ea aver me inieaea erom ftre QMfiil in 

Patrol Kfitfinaa See Motors, Aorioul- catdiing mjn^s of the beetles, and earkKu 
tural. devices for utilizing farm implements for this 

Palunlaf a genus of half-hardy annual or purpose have been used with good efl^ by 
Mrennial herbs allied to Nicotiaua (nat ord Mustard growers. The proper treatment would 
Solanaceaj). They have crimson, violet, white, naturally be an adequate system of rotation, 
or striped flowers, and are natives of Brazil and so that cruciferous crops are only taken in the 
the Argentine. They are very showy and popu- neighbourhood at intervals of some years; but 
Jar plants, being particularly well adapted for when this is impracticable, either #rom want 
growing in vases, for massing in beds, and for of agreement between neighbouring flimiers or 
f Wanting under walls. As they are liable to be from the urgent need to grow Mustard annu- 
attacked by mildew when the cold nights set in, ally, the best plan would be to regard the beetle 
they should be given a sunny position in well- as a pest certain to occur, and to prepare for 
drained soil. Jlie numerous garden varieties it by establishing chickens, or better, ducklings, 


should be removed and bumi Ihned clotiH 
dragged over the infested crops are ussliil in 


have been obtained from P, nyctaginiflora and 
P. violacea. The named varieties ai*o projja- 
gated by cuttings fibtained from plants pi's- 
served through tho winter, and inserted in Feb- 
ruary or Marcli, or frcun the Iwids in August, in 
a close frame. Very goo<l results may, however, 

be obtained from piants raised fi-om seeds sown Phalera (Pyg^rm) bUMphAlm (the 
in heat early in the year and planted out at the Buff-tip Moth) is frequently more or less in- 
end of May. Petunias require plenty of water iurious to a variety of trees, but particularly to 
in summei', and it is well to insert stakes in lime and nut trees. The moth is a Urge and 
the beds to keep them ei*eet. [w. w.] striking insect, easily recognized by the buff- 

PhflSdOti bwtulaSi the Mustaid Beetle or coloured jmtehes on Ihe extremities of its foiw 
‘ Black Jack ’, is a small beetle of a metallic- wings ; and the cateipiliars, which attain 2 in. 

in length, are mther hairy, and variegated with 
\ 1 yellow and blac'k. Tliey ai*e gregarious, num- 

' / \ them lieing found feeding together. 

They tuni to chrysalids under the soil, and 
r ^ i ^*^ 1 * clusters of them may be geneially found at the 

1 infested tree. 

— Shaking down the caterpilUrs ; 
picking otf and desti-oying leaves bearing a 
^ ^ saanu of young cater|>illar8 ; destroying the 

chrysalids at the liase of the trunk ; spiaying 
T the titH* with an arsenic spray while the cater- 

pillai-s are feeding. [c. w.j 

^ Phwmsmnt (ord. (JSarinatee ; sub-oro. Gaili- 

PiuDdon btttniM foniies; family, Phasianidie).— The British Phea*> 

sant, u(K>n the rearing, preservation, and ■hoot- 
1, Part of A turnip leaf, ihowtug 2, tho aggt 8 and 4, the ing whereof such lavisli expenditure U devoted, 
m^ataifferentitaicea; 6, thegnib, iiiatfiiltlea, aaud7, hns a nf rliWnrAnf 

the iMMile, natural »U« aitd matfulAed. ^ oecome a lenu oi Oinerent IBC 

Species onginally introduced to Bntain, pro- 
bably by the Homans, certainly before the Nor- 
blue-black colour which is sometimes exceed- man Conquest, is that known as PAasiatuu 
iugly destructive to certain cruciferous crops, coichious^ Uie name denoting its reputed origin 
es}>ecially whero, as in the case of the Mustaitl on the river Phasis in Colchis (in the Caucasus 


it by establishing chickens, or better, ducklings, 
throughout the Mustard fields, erecting water- 
proof houses for their protection. 

In these attacks various species of beetle are 
concerned, and are indiscriminately called * Mus- 
tard beetles but Pheedon heUda predominates. 


J^'iL 




PiModon batula 


1, Part of a turnip Imif, ihowlug 2, the 6fgi« 8 and 4, the 
ambf at different itaicea; 6, the grub, iiiagiiltled, 6 aud 7, 
the beotle, natural »Ue and uiagulAed. 


blue-black colour which is sometimes exceed- 
ingly destructive to certain cruciferous crops, 

II.. aI-- _ -»• . *■ 1 


cnips grown in the fen districts, proper rotation 
is not observed. 


region). This bird held the field undisputed 
till about the close of the IHth century, w^n 


The beetles hibernate, often utilizing the the Chinese Ring-necked Pheasant (A forTiiatea) 
chinks in fences, &c,, for shelter, and in the was introduced, differing from the other bird 


spring the female lays her eggs on the leaves in having a bruiul white collar round the ne^, 
of tlie young plants. From these the first brood buff feathers forming a cap on the head, grey- 
of grubs soon hatch out aad devour the leaves, blue upper wing coverts and rump feathers; 


_ ^ blue upper wing coverts and rump feathers; 

By midsummer these have attained maturity, besides whieh the ground colour of the spangled 
and a second bnK>d appears, which attacks the breast and sides is brassy or gol^ in nu^ in- 
Must^ with disastrous effect The insect is stead of rick copper as in the Oolehic Pheasant 
injurious both in the grub and the beetle stage. About the year 1840 a third species was added 
The measures which have often been advocaM to the stocit the Japaneae Pheasant (F. sMm 
for keeping the beetle from a crop, c.o. the ooior), of which nearly all the plnmage ia snf- 
digging of trenches filled with tar, are of little fuaea with green lights, and deep-green takes 
or no use, as the beetle can Ay well. Nor have the place of the nKittled breast akdiigiiisldiw 


for keeping the beetle from a crop, c.o. the ooior), of which nearly all the plnmam ia snf- 
digging of trenches filled with tar, are of little fuaea with green lights, and deep-green tnkee 
or no use, as the beetle can Ay well. Nor have the place of the nKittled breast oktinguialdiw 
any dressings, except of forcing manures, proved the other two speciee. The bens oful three 
Mtielaotory. ']^ning the fenoee in early epi^ qieeieecloeelyreeemble each other in their aaben 
kuM eome of the hibematinff beetles; and aAy sm brown pluasage; and as Uie f flihiiee, 
mbbiah in which they are nkely to be hiding and Japaneae alilnlf b reed freely, the kybtide 



Pheasant— Phoibia iMwssiae 


205 


bung fartik, Um molt liM be«n that it is «x* 
csewgly dimenlt to ibid anj phsaamt of pare 
race itt we United Kingdom. The Oolchic oird 
still exists in cnit-of-t^wa;|r paits of western 
SeoUand and Wales, where it u known among 
gamekeepers as *the old black pheasant^; but 
the Chineiie Bing-neck being more prolific, has 
impressed his stamp, the gleaming white collar, 
upon the general stock in these islands. Further 
confusion of blo<Kl is likely to result from the 
recent introduction from Afghanistan of the 
Prince of Wales’s Pheasant (P, pnmcipalu\ with 
white wing coverts and (»ran^-red upper tail 
coverts; and of the Monahan Pheasant (/*. 
Mongolicu$)y the largest of all the ti*ue phea- 
sants, with white wings, a broad white collar, 
and rich-red fiank feathers. 

Hybridization has gone on all the more 
tapiuly and extensively owing to the almost 
universal practice of hand-rearing pheasants by 
hundreds and thousands for co\er shooting. 
That form of sport has been completely altered 
in charactcjr in consequence. In former days, 
the guns used to walk through the w(»ods with 
the Watcia, taking the birds as tlu'V rose, the 
gi*ound game as it liolu^ a couiile of guns 
being tsmted forwaid to intercept tlie fugitives. 
Nowadays, all guns are placed! rouiul the end 
of a cover for ‘the rise’, and the only form in 
which men care to shoot pheasants is when they 
tly far overhead. So far, the modern method 
is a great improvement on the older, for a 
pheasant in full flight at a heiglit of IK) or 
100 ft. oflers a far more s|K)rtiiig target than 
the same bird rising out of tangled underwHsid. 
Cnfortuiiately, the spiiit of competition and 
record breaking, combined with tiie ease with 
wliicli pheasants may be reared in almost any 
quantity, has tended to deprive cover 8h<H»ting 
of all vestige of fei*al character; it has liet^oiiie 
a mere lest of the host’s liberality, his keeper’s 
skill in rearing and showing the birds, and the 
marksmanship of his guests in killing them. 

Probably nine -tenths of the pheasants shot 
in this country and of those exposed ff»r sale 
in the towns, are birds of the first season, not 
more than six or seven months old, and there 
must be many p^ple who have never seen the 
adult cock bird in the splendour of courtship, 
when his whole plumage acquires an indescrib- 
able lustre, his ear coverts rise into jaunty, horn- 
like prominences, and the bare, scarlet patch 
above the eye swells into a conspicuous comb. 

The various species of pheasant enumerated 
above, having doubtless but recently diverged 
from a common ancestry, differ little, if at all, 
from each other in habits and food. The cock 
is polygamous, fitting fiercely with any rival 
who ms^ approadi his harem. At the end of 
A^l or banning of May the hen scrapes 
a little hollow in Uie ground of a wood, in a 
hwbperow, or on open moor, lines it scantily 
with gnus and naves, and lays therein from 
eight to twen^ egp. Unlike the grouse and 
pMtridge, if she i^oshed from the nest when 
sittii^, she seldoin returns to it; and, when 
Inr mod is hatched, she is generally a oare- 
Iw mother, althoo^ Instances ooear of a hen 
ni going thrmig^ the time-hononred per- 


fmnxmaom of shamming cripple in order to draw 
away an intruder from her chieka 
It is now the universal praotioe of gaBM pre- 
servers to feed their pheasante libendlv in the 
covers where they are to be shot; which goes 
far to save neighbouring com crops from £ni- 
sp. But where such crops border closely upon 
the preserve, the gamekeeper should be vigilant 
to prevent his hand-taared birds trampling the 
growing coni and feeding on the stooka In 
some districts pheasants take to the fields, roost- 
ing on the ground and never or imrely entering 
a wood. Such birds eat immense uuaiitities of 
small seeds, fruits, and insects, the aamage they 
do being confined to the time when the ripe 
grain is on the ground. I1ie food most com- 
monly supplied in the covers is Indian com, 
of which pneasantM insatiably fond, and on 
which they thrive very well; hut it has this dis- 
advantage, that it inqjiirts adisagiia^ablc yellow 
colour to the fat of the biitl, and iiiqaiirK tlie 
flavour of the flenh. Harley, oats, and potat4»es 
t<M> small for market make a desirable variety 
in the bill of faie. In. u.] 

PhlWUlVif a genus ot grasses to wliicli the 
well-known Timothy lH*loiigM. St‘o Timothy. 

PhlOXf a genus of chiefly hattiy tiereniiial 
plants (nat. old. Polemoniacea*) witn showy 
wliiUs violet, and ivd flowers, a few c>f the 
HjM'cies IsMiig )ialf> hardy annuals. They are 
natives of North Anienca and Ilussian Asia. 
The ])erennial iKU’der phloxes are the oiitcoiiie 
of a cross lietween P, jHnnmlatn (dfcwmata) and 
/^ viaculata^ and are |H>pularIy known as forms 
of P. (ieiniMsaia. 'J’heit* are a very large ntiiiilMT 
of named sorts, varying from 1 ft. t<» 4 ft. high, 
aith bright-c*olouifd floweis, and retmtly con- 
siderable iriipnrvenients have been eflected in 
the early -flowering hints. Phloxes a ill grow 
and flower anywhere, and it is customary to give 
them but little attention, but when afloixieil 

f (s»d cultivation the flowers an* much finer. 

liey should Is* giown by tlieruHelves, planted 
alsmt 18 in. a|iait in l>eds of good sou, or in 
masses in the mixed lK»rder~ not citiwded up 
w'ith all kinds of other plants. Tlicy should Ui 
replanted every thiee or four yearn. A mulch 
is very helpful U* them as tending to pndong 
the flowering season, as also are heavy waterings 
in dry weather. Tlie fungoid disease which 
attacks phloxes is liest guarded against by a 
dressing of lime. Tliey are usually prcqjaffaied 
by cuttings prrx;ured from the Ijases of old 
plants in March and inserU'd in a slightly heaU'd 
frame. If the plants pnxiuce too many stems 
it is a good plan to thin Uieiii, and as they are 
brittle early staking is advisable. 

Phlox 1/rummofMi is one of the best half- 
hardy annuals, being particularly useful for 
growing among taller planta. It is a native 
of Texas, grr>wing 1 ft in height with vari- 
ously coloured flowers produced in August The 
seemi are sown in gentle beat in March, the 
seedlings being pricked off, their points pinched 
out when about 3 in. high, and giwn on in cold 
frames until May. This plant is also grown in 
pots for greenhouse deooratioii, and it may be 
propagated by cuUinga fw.w.l 

FhofS i a (Osbbage Fly) infests 
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Phorbia brassicae — Phmtkloa hmii^ 


the roots of cabbages and tamips when in the 
maanot state, and does great mischief. The 
caoroge roots become enlarged and brittle, often 
quite nollowed out, the magj^ots revelling in 
tne cavities. They are verv similar to those of 
the flesh flies, being fat, yellowish-white, taper- 
ing to the head, which has two black hooks; 
the blunt tail has two brown spiracles and some 
minute processes. Excepting in the depth of 
winter tney may be founa feeding all the year; 
heat, however, develops them most rapidly, for j 
in May and June they exist at the same time | 
as maggots, pupie, and flies. The larvee are 
transformea to bright rust-coloured horny pu- 
jiaria in the roots, or they bury themselves in 
the earth; these have a few tubercles at the 
head, and minute spines at the tail. They 
mostly appear to pass the winter in the pupa- 



X, Male fly, greatly inagnlfled; 2, maggot, niagtiifted; 
8, last aectiun of maggot enlat^d, allowing tuberclea; 
4, puparlum, magiiifled. 


rium stage in the soil, but some do so in the 
cabbage stumps. The flies which hatch from 
them aiflTor so much in the sexes that they do 
not look like the same species. The male is 
ashy -grey and very bristly; the eyes nearly 
meet on the ci'own, and the face is silvery-grey, 
with a long black streak on the forehead ; the 
two antenme are small, blat*k, with a downy 
bristle; the trunk is grey, sides whitish, with 
thi*ee faint biH>ken stripes down the back; body 
linear, shining-grey, with a black stripe along 
the centre; the edges of the segments are also 
black; two win^ transparent, two balancers 
ochreous; legs b^k and spiny. Fmn€d«^ ashy- 
gi'ey; face nl very- white, sides of trunk pale; 
eyes distant, witli a broad black stripe between 
them, of a chestnut colour in front; the body is 
conical at the tip; the wings are ochreous at the 
base, nearly i in. long, ^ in. in expanse. They 
also burrow up the stems of young cabbage 
plants, and are even found in the ribs of 
leaves. Attacked plants soon wilt, and in windy 
weather snap off close to the ground. The more 
often cabbai^ are grown on the same land the 
worse the attack be^mes. 

Treatmeni consists of placing tarred card disks 
around the young plants when set out; of dib- 
bling in the plants with a handful of soot and 
lime; broadcasting soot and lime around the 


plants as soon as they are set Qsbbages must 
not be m>wn two years running on we same 
land or be followed by turnips where the maggot 
occurs. Land should be deeply trenchedimd 
dressed with gas lime after an atta^ and all 
cabbage stumps burnt. f^a] [aw,] 

Phorodon tiumull (the Mop Aphis or 
Hop Fly) is the well-known plant-louse of the 
hop. A few of the insects hibernate in the 
hop hills, but the attack is in the mai n the 
result of a migration from various trees of the 
plum tribe, especially the sloe and damson. This 
migration begins in May, and may last tillJuly. 
The flies produce living young (known as * nits ' 
or ^ lice ’) which develop into wingless females, 



Ova of the Hop Aphle {Phorodon humuli) on Dameon Shoot 

also capable of producing living young. Several 
such generations take place, with the occasional 
occurrence of winged forais which spread the 
attack. When the hops are ripening off, almost 
all the * flies' acquii*e wings and go liack to the 
sloes and damsons, where presently a brood of 
both males and females is produced. These 
result in the deposit of * winter eggs * round the 
buds, and from the lice which hatch out in the 
spring are developed the flies which migrate 
anew to the bops. Every hop-grower is nmii- 
liar with this pest The attack varies greatly 
in different years, and is most severe when the 
migration period is irregular and prolonged, and 
when the weather conditions are adverse to the 
ramd growth of the hope. 

The treatment consists in washing the hops by 
means of hand-, horse-, or steam-driven sprayera. 
Numerous washes, more or less effective, are in 
the market, and they generally consist of soft- 
soap emulsions with which some insecticide Js 
mixed. Soft soap and quassia, and soft soap and 
paraffin are favourite washes, but the former is 
much to be preferred. 6 lb. soft aoap(C^iswidcX 
10 lb. quassia chips to 100 nd. of scfft water 
applied at an early stage of Uie attack has the 
most satisfactory results. Paraffin emolsioiw 
are liable to do oonsideialile harm to the bine. 

The washing of orchard plum trees in the 
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Pii 08 |)liates— Phosphatic Manures 


Makuris 


nelAboaibood ol Imp gardeni is little me- 
tia^ hat the life»hietorv of the peet indioetee 
thftt eodi a meeanre would be likely to mitigate 
hop-fly attack. 

HtoaplMtlMb See Pbobphatic 
and PiaoepHORua Compoukos in Soil. 

RioaiHiatie MMiurM.-~Of all the dia- 
tinctively phoaphatic manur^ bonea were the 
first to oome into use. It ia difficult to say when 
they began to be used; but it ia certain that 
they were in uae to a certain extent long before 
it was known that their value depended on the 
phosphate and nitrogen which they contain, 
^eir uae extended greatly in the early part of 
the 19th century, and won a well-eataoliahed 
place in the favour of agriculturists. Bones and 
bone ash were both u^ in these early times. 
Bones, though they supply some nitrogen, are 
mainly a phosphatic manure, while bone ash is 
an entirely phosphatic manure. About the mid- 
dle of the 19th century the industry in mineral 
phosphates became established. The use of these 
htr the manufacture of auperphcMiphAte began 
about 1845, and the industry has ever since con- 
tinued to grow in magnitude and importance. At 
present about five million terns of mineral phos- 
phate are consumed annually in this industry. 

The manufacture of dissolved or soluble phos- 
phates began about the year 1840. Liebig made 
the suggestion that if Mnes were treat^ with 
sulphuric acid they could be rendered effective 
as manure without it being necessary to grind 
them finely. About the same time Lawes inde- 
fiendently arrived at the same conclusion, and 
started the manufacture of dissolved manures, 
at first on a small scale for his own use, and 
afterwards in a factory at Deptford. At first 
only bonea or bone ash were used, but Lawes 
s(X)n began to use mineral phosphates. 

Basic slag did not begin to oe used as a 
manure till about 1885. Its use extended with 
great rapidity, and at present about two million 
tons are used annually. 

There are some other minor phosphatic man- 
ures, such as precipitated phosphate and Wibirg 
phosphate, in use; but bones, mineral phos- 

} )hates and the superphosphate manufactured 
rom them, and basic slag are the largely used 
articles which, taken together, supply nearly 
all the phosphate used for agricultural purposes. 

All the important phosphatic manures con- 
tjdn their phosphoric acid in combination with 
lime, that is, they contain phosphates of lime. 

The phosphatic rocks used for the manufac- 
ture of manure contain, like bones, tribasic 
phosphate of lime, CkyP|0„ and have been 
derived from apatite. Some of them consist 
of masses of fossilized bones and teeth, others 
have been formed by the decay and consoli- 
dation of die mineral matter of guano, while 
others have been* deposited from solution ini 
water.' In all of these the phosphate is not ! 
crystalline as in apatite, but amorphous. They 
contain varioiia percentages of fdiosphate. The 
purest phosphatic rocks in use contain over 
oO par cent ii tribasie phosphate of lime, while 
R M-gTMle material each as BdgM pko^hate 
BMy contain onder 40 per cent Tlie pho^’^iate 
is genemlly sasoriiten with a greater or less 


amount of carbonate of lime, and with ailioeoiis 
matter, oxides of iron and aluminium, and other 
impuritiea ^ Miniral Pbobphati8. 

The tribasic phosphate of lime contained in 
mineral phosphates and in bones is insoluble 
in water, and even when finely ground forms 
a slow -acting manure. A small amount of 
ground mine^ phosphate is used directly as 
manure. Though it is slow-acting it is per 
unit of nhos^ihate the cheapest phosphatic man- 
ure on the market Much more of it might be 
used where a slow-acting manure is all Uiat is 
wanted, e.ff, for grasslanmi. 

Nearly all the mineral phosphate is made 
into simrphospliate before it is used as man- 
ure. Inis turns the insoluble tricaloium phos- 
phate almost entirely into the soluble nion(»lN&sic 
phosphate of lime or nionocalciuiu phosphate, 
{*aH 4 (P 04 ) 2 , and phosphoric acid, (oee Supkr- 
PHOsniATR.) Ah these ai’e i^adily sriluble in 
water the phosphau^ is washed into the soil 
and thoroughly distributed in solution, and so 
1 ‘endei'ed inoie active and available f4>r plants. 
This advantage has to l>e paid for in the greatly 
inci*eased unit pi ice of the phosphate. Tlie 
sfduble phosphate is iwk>ii reverted or rendered 
iiimduble in the soil ; this prevents it lieing 
washed out in the drainage, while it leaves it 
in a form readily available to plants. 

Precipitated pboHfihate and Isisic* sum*r|)hos- 
phate contain a phcMphate interiiietliate Wtween 
the insoluble tricalciuni phosphates of mineral 
phosphates and Isuie ash and the soluble phos- 
phate of su{>erp)ioMphate. This is diljasic phos- 
phate of limeordicaiciuin phosphate, ( 'a,Hy(P() 4 )|. 
This phosphate is not soluble in pure waU*r, but 
is readily dissolved by very diluW acid solutions, 
such as a solution of carlsmic acid. It is there- 
fore readily available to plants. On the other 
hand, nianui'es containing it are, generally H|ieak- 
ing, expensive per unit of pbospnate. 

in liasic slug, also, the piiospnate is combined 
with lime. It is a liasic phosphate, and is usu- 
ally represented as the tetrahasic jplirNiphate 
of lime, or tetracalciuiii phosphate, (laiFjjOg or 
Cii/P 04 )g.(h(). It is more proljable, however, 
that the phosphate containeu in Isisic slag is a 
complex double phosphate and silicate of lime. 
(See Basic 8la«.) In any nearly the 
whole of the phosphate in basic slag, though 
not soluble in water, is, like dicalcium phos- 
phate, easily soluble in weak acid solutions, 
such as a solution of carbonic a(*id or a dilute 
solution of citric acid. It is therefore readily 
available to plants, and forms a more active 
manure than ground mineral phosphates. In 
price per unit of phosphate it is intermediate 
between the insoluble phosphate of ground 
mineral phosphate and the soluble phosphate 
of supsfpbosifliate. 

Iron and aiuminiam phosphates are found to 
a oonsidembie extent in nature, but on account 
of their insolubility and want of availability to 
plants they are not made use of as manures. 

In this country all phosphates are estimated 
as tricalcium phosphate. OiuP/)g. Even when a 
manure, such as superphosimate, really oontatns 
soluble monooalcium pBospnate, the phosphate is 
calculated and stated in anaijaes ana invoices aa 
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if it were tricalcium phosphate. In all other with the calcium carbonate in the tvA beneatl 
countries phosphates are stated more scienti- to form a cidcium phos^iate. The intermedia^ 


ficaiiy and accurately as phosphoric acid, P^Oj. 
This gives a smaller percentage, and the custom 
in thu country of stating as tricalcium phos- 
phate grew up as it gives a larger percentage, 
and so makes the manure look better. This 
method of stating phosphate is made the only 
legal one for manures oy the Fertilizers and 
Feeding Stuffs Act As 310 parts of tricalcium 
phosphate are equivalent to 142 parts of phos- 
phoric acid, in order to convert percentages of 
phosphoric acid into percentages of tricalcium 

phosphate it is necessary to multiply by 

142b 

which is equal to 2*18. On the other hand, to 
convert tricalcium phosphate into phosphoric 

142 

acid it is necessary to multiply by = 0‘46. 

[J. H.] 

Phosphorus Oompounds In Soil.— 

The phosphorus compounds in the soil fall into 
two groiqis: (1) mineral or inorganic; (2) organic. 

Mineral Oimpoundb: Phosphates. — Tlio ex- 
istence of phosphates in soil has been known for 
many yeara, and is rocoided by Dundonald in 
179fl, and confirmed by later workei-s. They are 
found in siiiall quantities in every soil, and in 
large ainounts in certain regions usually asso- 
ciated With chalk or limestone formations. 

TAe PhmptuHe» Oaourring in Large LhpoeiU. 
— These usually consist of calcium phosphates 
mixed witli varying amounts of calcium car- 
iKinatc, of iron ancT aluminium compounds, or 
of calcium fluoride. The discovery oi these de- 
posits made the production of superphosphates 
possible, and for this purpose they have been 
largely used. The first beds discovered wei'e 
at Estremadura in 8{)ain. In 1845 Henslow 
directed attention to the deposits of coprolites 
occurring lielow the chalk formation in Surixjy, 
Cambridge, and the eastern counties. These 
deposits, however, are no longer of practical 
importance, having been supplanted by Fi'ench 
and Belgian deposits. The most prolific mines 
are those of South Carolina, whicn supply two 
well-distinffuislied giiides. One, called land phos- 
phate, is obtained from the islands ; the other, 
dredg^ from the beds of rivei's, is known as 
river phosphate. The foimier contains some iron 
and aluminium oxides; the latter is much purer, 
and is thei*efore pi'eferred by English manufac- 
turers. Valuable deposits also occur in Florida 
and Tennessee. Of recent years the northern 
African beds, which ara also nearly free from 
iitm and aluminium, have become very impor- 
tant Supplies also come from the Pacific islands, 
and deposits are known to occur in other parts of 
^e world. The consumption is enormous, and is 
increasing. Phosphates may originally have been 
formed by the oxidation of phosphides in the 
igneous rooks, but the present-day deposits are 
a animal origin. Their formation is still going 
on in some parts of the Pscific islands. Goano 
deposited by the birds is mainly nitrogenous 
oi*^ic matter with a certain peroentoge of 
l^oephate; exposure to the weather cauaes oxi- 
dation of the organie matter and diMppeeimaoe 
ol the nitrogen, leaving raaidiMs whm reset 


stages of this prooesa while a little nitrogen stilj 
remains, yield phosphatic guano; thefinSstagefe 
give a pure phosphate greatly valued for mi^ne 
superphosphates. ^ 

Thera ara two other wi^s in which phosphatic 
deposits ara supposed to have arisen, ^he true 
coprolites are the droppings offish, reptues, and 
mammals in a more or less fossili^ conditioii, 
whilst the other phosphatic nodules may arise 
by the aggregation of phosphate deposited from 
solution round some centre; the result would be 
that phosphate previously disseminated through 
a mass of soil would become concentrated in a 
single layer. Crystals of apatite probably form 
in Uiis way. Full accounts of pho^hatic deposits 
are issued by the United States Geological Sui^ 
vey. The chief use of mineral phosphates is for 
making superphosphate but all deposits are not 
equally suitable. hW high-grade super, a mineral 
containing 70 per cent or more pura phosphate 
is preferred; for the ordinary 26-per-cent grade 
a p<K)rer phosphate (50 per cent or more) can be 
einpioyed. Tlie presence of calcium carbonate is 
rattier an advantage, since the calcium sulphate 
to which it gives rise absorbs water readily 
during the process of manufacture, and forms 
a dry porous mass easily broken down to a fine 
powder. Silicates are neither harmful nor bene- 
ncial, but the oxides of iron and aluminium ara 
obiected to by English makers liecause the ra- 
sufting superphosphate tends to ^reverC, t.e, 
some of the phosphoric acid or soluble phosphate 
I'cacts with the iron or aluminium sulphate, 
praducing a phosphate insoluble in wat€U', and 
consequently regarded as valueless by Bi'itmh 
analysts. 

Mineral phosphates have also been used direct 
as manure witnout any treatment exrapt fine 
grinding. Daubeny in 1845 made field tiials 
with the Estramadura phosphates. Paine at 
Farnhaiu showed that the phosphatic nodules in 
and below the chalk had considerable matiurial 
value. Deh6rain made pot experiments with 
similar deposits in France on soils from Brittany 
and tlie Landes, and found that so long a* lime 
was abeetU^ mineral phosphates were as useful as 
potassium phosphate. The experience of far- 
mem in these districts also demonstrated the 
value of mineral phosphates on soils deficient in 
lime. This conclusion is l^rue out by recent pot 
experiments. Prianischnikoif finds that even in 
pure sand lupins can still utilize apatite, though 
Qramineee fail to do sa Addition of ammonium 
sulphate, and to a much leas extent of ammo* 
nium nitrate, greatly increased the availability 
oi the mineral, while in an acid soil mineral 
phosphate was as good as any other. 

Phosphatic guanos are welf-reco^ized man- 
ures, ehd there is no fundameutsT distinctioa 
between these and the mineral f^osphates.*" At 
the same time mineral phosphi^ differ con- 
siderably among themaelTes; and partly for this 
reason and partly because of the somewhat re- 
stricted range of soils and crops for whtdi th^ 
are suitable, they have never been very popular, 
and are mneh more important to tbs manors 
manufiietarsr than to tbs Isrmsr. 
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(b) n$Pkmpi^aim Widd^ lH$inbnt9d in Soih, 
Brnks ealeiniu phosphate, iron and aluminium 
idioaftetoB are alao found in soil: the mineral 
mmami9 is ferrous nhosfdiate; and anadii€^Ji$ch* 
mte^ wamlliiey ana lurotfo<M are all forms of 
aluminium phosphate. liVliilst it is easy to de> 
termine the total amount of phosphoric acid in 
the soil, it is not at present possible to show 
how it is distributed among the bases, and to 
indicate how much is calcium phosphate, how 
much iron phosphate, and so on. Attempts 
have been made to solve the problem bv stuay- 
ing the solvent effect of weaker acids. Th. 
Schloesing, jun., treated soil with very dilute 
nitric acirt, and found that up to a certain point 
the Hinount of pliosphate dissolved varied with 
the ermcentmtion of the acid. Beyond this, a 
further addition of acid d<»es not increase the 
amount in solution, and it is only when the con* 
centiation is considerably increased that the 
quantity <»f soluble phosphaU* is apprt'ciably 
augmented. I luring tlie lii*flt stage the phos- 

phates attacked appear to be those of caK'iiini, 
magnesium, and tne alkali metals, but not ircui, 
of which only tiwces are found in solution, lii 
the 8t*cond stage the solution contiiins noticeable 
amounts of iron. Hall and Amos varied the 
experiment by extracting the same waiiple of 
soil five times in sticcession with fi^sh lots of 
biier-cent citric acid. They found a gradual 
falling off in the amount dissolved at each ex- 
tinction, but finally a state is itiached when 
small and fairly constant aniounls are dissolved 
each time. Tlie nurnlier of milligrams of phos- 
ph<»ric acid (P 2 O 6 ) dissolved from 100 grams of 
soil were: — 


B(»I1 from— 

Extractioni 


Iftt 

Slid. 

8rd. j4th. 5Ui 

eth. 

BimdUlk field. Plot s' 

46-3 

180 

7*8!.^)3 4*0 

3*0 

». f, ,, 1(1 

7*7 

.5*2 

3 , 3 ' 27 27 

27 

Saxirmndliara 

7-2 

5'8 

5 *3! 4 *1 3 i 

21 

Ccekle Park 

14-3 

8-0 

7*4 5 2 4'3i 

3*8 

BrmmforU 

72 i> 

28'4 

W} \ — 5*2 

3*2 


Broadhalk Plot 8 had received each year a com- 
plete manure, including super., whilst Plot 10 
received nitrogenous manure only and no super. 
The other soils bad been under ordinary farming. 

The experiments are ctmiplicated by the re- 
verse reaction that takes place between the dis- 
solved phosphoric acid and certain constituents 
of the soil, resulting in the formation of new 
insoluble phosphates. It has not yet been pos- 
sible U> apply the newer methods of physical 


chemistry to the determination of the natnrs 
I of the jmosphates in soils. But it is postibla 
to classify them provisionally on the following 
lines:— 

1. Phosphates which were present in the 
original rock and have withstood the weather- 
ing agencies; 

2. Phosphates deposited on clay, or other ma- 
terials, from solution in water; or 

3. Arising from the decomposition of plant or 
animal substances. 

In general the first group would be very 
much less soluble in acids than the other two, 
but the line of demarcation is not sharp. Tlie 
existence of the different grouiw of phosphat<w 
is well shown by the widely different amounts 
of phcwphoric acid extracted by different sol- 
vents. M(K)re found that concentrated hydi'o- 
ehlonc does not dissolve all the phosphoric acid 
as is usually siipjHisecl, but only aiKiut half: thus 
two hjituly soils yielded resfiectively *083 and 
•0M9 m*r t‘ent on brt'iiking up w'ith hydrofluc»ric 
acid, out only 032 and Oiiri on extracting in the 
usual way w'lth hydi’ochlonc acid; whilst two 
clay soils gave 147 and ’^Tr) after hydrofluoric 
iM id treatment, but only yielded '(189 and IHft 
j>ercent res|)ectively to hydrochloric acid. Hall 
and Plynien obtained the results sh(»wii in 
table at b>ot of this mge. 

The easily soluble phos))hateH ap])ear to be of 
most value as plant food. This was set forth 
clearly hy Daursmy in 184*\ and was again em- 
nhasized by Nilson in 1889. He and Kggi^rtx 
fmind that a soil washed with 2-per-cent hydn»- 
chloric lost HO much plant bssi that it would 
no longer grow Iwirlry. The phosphates left 
iinattacked hy acid of this strength were pre- 
sumably of little value for the plant. It is 
now customary' in soil analysis to attach more 
importance U» the pu l inn of pliosphrtric acid 
soluble in weak aent than te the total amount. 
No sharp line can l)e dr*awn IsUween the easily 
soluble and the less easily soluble ; a pun ly 
conventional methixi must lie used, and the 
results interjircted bv eoriiuarison with •iinilar 
soils of known agricultural nistory. Each cv/uri- 
try has adopted its own method In Great 
Britain l-|ier-eent citric acid is used, as sug- 
gested by Dyer; in America hydrochloric is 

preferred ; Deh(;rain in France suggested dilute 
acetic acid; and Nilson in Sweden used 2-per- 
cent hydrochloric acid. Each of these solvenU, 
properly used, gives useful results, and the choice 
IS largely a matter of convenience. The reasons 
for adopting 1 -per-cent citric are given in the 


PnoiVTAOx or Phosphoric Ann (PsOi) dibsolvei) from tariocs Soils 
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art Soil Akaltsib ; but even if they were leea 
ooMnt it would be undesirable to change now. 

Quaktitt of Phobphorio Acid micebsart to 
Fertility. — It is impossible to lav down anj 
hard-and-fast rule as to how much phosphoric 
acid should be present In general, however, 
there should be at least *01 per cent ^nd in some 
cases a good deal more. Phosphoric acid favours 
root development and early maturity ; it is there- 
fore specially useful for swedes, barley, and 
potatoes, ana, in certain climatic conditions, for 
most other crops. As a rule, phosphates are of 
leas importance on sandy soils whicn are already 
early and favourable to root development, than 
on clay soils where the conditions are reversed; 
BO that an amount which is sufficient in the one 
case would be quite insufficient in the other. 
Climatic conditions are also important: the 
greater the rainfall the greater the need of phos- 
phates. Further, the higher the farming the 
more phosphate is wanted. 

The Oroanio Phosphorus Compounds. ~ It 
has been shown that 1 -per-cent citric acid dis- 
solves much more phosphorus than any of the 
other acids, the reason being that it attacks 
organic, as well as mineral, phosphorus com- 
pounds. Some of the organic phosphorus com- 
pounds resemble humus in being soluble in 
alkalis and insoluble in acids, and can therefore 
be obtained by washing soil with hydrochloric 
and then extracting witn ammonia. It is often 
considered that the phosphorus is in humo-phos- 

E hic combination, the chief evidence being that 
umus will withdraw phosphoric acid from the 
solution. Very little work has been done on 
these compounds. Nuclein has been found, 
and also small amounts of lecithin and phytin. 
Recent Japanese experiments have shown that 
lecithin is distinctly useful as plant food. 

Large quantities of organic phosphorus com- 
pounds occur in peaty and moorland soils, but 
they are of little value as plant food. Thus the 
Swedish moorland soils contain 0*15 per cent of 

M mrus (as P^O^), and the fen soils of the 
: Ely contain 0*3 or 0*4 per ^‘ent soluble 
in hydrochloric acid and *03 to *077 soluble in 
l-per-cent citric acid, yet all these soils give 
considerable returns for phosphatic manures. 
When these soils ai^ burned a certain amount 
of calcium phospliate is formed, and there is a 
marked gain in rertility. [e. j. r.] 

PhrmsmltMOOm miinls(Oommon Re^) 
is an undergmund creeping ma^ and water 
grass, distinguished from all our native grasses 
by the excessive stoutness (averse } in.) and 
the excessive height (over 6 ft ) of its straws. 

The underground slioots bore their way to the 
surface about the beginning of April ; by the end 
of April the shoot is 16 in. nigh and three leaves 
have unrolled from the bud; by the middle of 
May the height is over 2 ft and the leaves are 
four in numoer; by the middle of June the 
height is over 3 ^ and the leaves seven or eight 
in number. AH through the summer new shoots 
are continually appeanng, so that Common Reed 
with its large and numerous shoots is a most 
productive grass. The leai^ shoot is easily reoog- 
niaed by the large leaf-blaaes, about 1 in. bro^ 
provide with a crown of short white hairs 


instead of a membranous ligule at the jnnetioc 
with the sheatL This hair croa'n acts as a deve 
preventing dust and spores from entering be- 
tween the leaf-sheath and the stem (straw). Th< 
shoots have little utility as fodder, because th< 
skin of the leaf is excessively glassy (siliceous 
and the edges of the blade cut like a saw. Horses 
however, xaadily eat the tender tope of the shoots 
cut off for this purpose in the month of June. 

The April shoots come into flower by the be- 
ginning of Auflpist, but the later shoots remain 
barren ; indeed all the shoots m^ remain barren 
unless the marshy soil is rich, l^e fullv formed 
ear is a dense panicle about 1 ft long, chocolate- 
coloured when young, but lighter brown when 
the silvery hairs of the spikelets have develop^. 
The rpikelet itself is hairy and glossv, over | in. 
lung, and contains from three to nve flowers, 
the lower of which are male and consequently 
liai'ren. The seeds (giains) ripen in winter, and 
by January the ears are completely ripe. 

From January on to March is the b^t time to 
cut the i-eeds (stiaws) for reed thatch. If the 
reeds ai‘e allowed to stand till they are dried 
up they become brittle and useless. For thatch- 
ing buildings, Common Reed is more valuable 
than straw, since the strong reed thatch lasts 
longer (over sixty years if periodically cleaned 
from moss and other surface contamination). 
Where thatch is wanted, no plant is more pro- 
fitable on wet and submerged land than Com- 
mon Reed. 

Propagation is easv and rapid— either cuttings 
or transplants may be set in April. The Re^ 
may also l)e produced from seeds (grains) taken 
from ripe plants in January. The seed is em- 
bedded in a ball of earth, and the ball is planted 
in March or April. 

For preventing the encroachment of large 
streams, and for reclaiming useless marsh or sub- 
merged land, no plant is more serviceable than 
Common Reed. Its scaly stems grow nmidly 
through the submerged ground, branch fWly 
in all directions, and, like other water plant^ 
produce numerous bunches of roots from the 
joints (nodes); water 6 ft deep is no barrier to 
this growth. Because of these peculiarities, this 
plant has been much used for binding the earth 
on river banka For fresh water it plays the 
same part as Sea Lyme Grass {Elymu arena- 
ritis) fur sea water. Ta. k . m ^ a .1 

Phyllopertha hortloola ^e Garden 
Chafer, Bracken Clock, or Small Rose Chafer) 
is the smallest of the four commonly destruc- 
tive Lamellioom beetles of the Chafer tribe, 
the other three being the Cockchafer (Ife/o- 
lontAa vulgaris), the Summer Chafer {Rkito- 
trogtu 9oUtiHalie\ and the Green Roee Chafer 

S tonta anratay The head and thorax are 
k-green and the wing cases bright-chestnut- 
ooloux^ It is the inae^ which is roughly imi- 
tated by the angler’s artificial fly known in 
Wales as the *Cockabundy’ (Welsh, ‘Oodi-y- 
bondhtt’). It appears in June, somethnes a 
little eanier, and attacks the leaves of various 
bushes and trees, especially roses and fruit 
treea Its larva, which is much like a small 
cockchafer mrulL probably only lives for a single 
year, and though it feedn on roots of various 
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planti iti depredations at this stage are seldom 
complained of. The beetles are comparatively 
torpid in the early morning and at dusk, and 
may be shaken down from the fruit trees into 
sheets at such times without making any serious 
attempt at escape by flight. The sheets may be 
rolled up, shaken over vessels containing hot 



PhyUopertha hoiiloola 


1, Natural ■Im; 2, magnified; 8, ite lanra. 

water, and the scalded beetles fed to the fowls, 
which eat them greedilv. Where the grubs are 
numerous in grassland or field crops there is 
little to be done except to encourage insecti- 
vorous birds. In the garden th^ may be 
baited for, as with the Green Rose Chafer (see 
Cbtonia auiiata). [c. w.] 

Phyllotrwte nwmoriirti. — The insects 
known as Turnip Fly or Flea usually comprise 



Turnip Fly {PhyOeitnta ntmontm) 


PhynoCruta namorum (esUuved); 2 andS, ito natural 
liw; 4 and 6, tha agga; 8 and 0, tha grub; 10 and 11, tha 
chnraalla, natural naa and anlargad. Tba newly hatcbad 
grub Is aaan at 6, and its tunnel at 7. 

more than one species, but Phyllotrtta nmonim 
is Mnerally present in the greatest numbers. 
It m a minute beetle with a yellow stripe down 
eac^ wing-cover, and with the thighs of its hind 
legs strongly developed, as in all tne flea-beetles 
(see HALTiciD^X-i^D<l^™g them very effective 
leaptag organa This is the most familiar and 
destructive of turnip pesta It is particularly 
injurious to the plimt in its earliest stages of 
growth, often neoeesitating a new sowing by 
entirely devouring the seed-leaves and destroy- 
ing the crop. It will also perforate the roo^ 
leaves, but the effect is then less disastroua 
The beetles hibernate, and fly to the crop as 
soon aa it appsars above-grouM If the crop 


is not totallv destroyed the em are laid oa 
the under side of the rough le^ and hatch in 
a week or ten days, when the grabs enter the 
leaf and feed on the inner tissues. In a week 
they are fully fed, and come out from the leaf 
generally near the midrib, and, falling to the 
ground, turn to pim or chrysalids, from which 
a second brood or beetles emerge in about a 
fortnight. There may be flve or six broods in 
the season. In the absence of the turnip crop 
the beetle feeds upon cruciferous weeds, its chiw 
food being Charlock. 

TVeatmenr.— The pest is most destructive in 
prolonged dry weather, when the progress of 
the crop is slow. It is advisable to retain all 
possible moisture in the soil by providing an 
early seedbed and disturbing it as little as may 
be at the time of sowing. Steeping the seedi 
in turpentine has some effect in keeping off the 
fly for a time, and every eflbrt should be made 
to push on the crop as speedily as pcMsible to 
the rough leaf, nhen the fly appears, it is 
customary to combat it by dusting the plants 
with soot and lime to render the leaves un- 
attractive to the pest. With the same olnect| 
sheep are sometimes driven through the field, 
disturbing the beetles and scattering dust over 
the plants. A better plan is to oistribute a 
spray of pure paraffin, at the rate of gal. an 
acre, by means of a Strawsonizer or other norse- 
spraying machine. It is especially important 
to suppress C/barlock as far as possible on ths 
land, and other cruciferous weeds such as Shep- 
herd’s Purse are calculated to encourage the fly. 

Other species of PhyUotreta are P. oomvhrina 

f the Black Metallic FleaX common on chalky and 
igbt soils in the south and west of England; 
and P. crucxferce (the Garden FleaX abuncuint in 
gardens on cabbage and radish, [i. c.] [a w.] 
f^hylloxwra vastatrix (the vine Bug) 
ia one of the most destructive of insect pesU^ 



^ vine Bag {PhyUMtrm wattaMe) 


1, Wiiigwl ftinslc. % 8, FeriM of Ism (all grestlj 
msfnlSsdX 4, Boot gsUs. 

and has at times threatened the vine-growuig 
industry in various countries with extinction. 
The life-history of the insect is extremely com- 
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plicated, comprising in its cycle forms which 
feed upon the root and others which attack the 
leaves, covering them with little swellings or 

galla 

The wingless root form {radtoola) is found 
with its proboscis fixed in the root tissues in 
Maich. ft lays thirty or forty eggs, which in 
a week or two hatch into young lice, which 
quickly mature and lay sinillar clusters of eggs 
parthenogenetically, Le, without the co-opera- 
tion of any male insect. N umerous similar gene- 
rations follow, so that it has been computed 
that a single insect in March may give rise to 
25 millions in October. Some of the later broods 


develop wings and come above-ground, spread- 
ing the attack. These winged females lay two 
kinds of eggs— large, hatching into females, and 
small, giving rise to males. The life of tlie 
male is very brief, but the female, after being 
fertilized, lays a single egg (the ‘winter 
in some crevice of the bark of the vine. Tliis 
gives rise, in the spring, to a ‘ stotk -mother 
which seeks the developing buds, the irritation 
of her sucking causing a gall on the leaf she 
attacks. Her eggs hatch into gall-inhabiting 
forms (gallic6la:\ of which again there are sev- 
eral parthe nogen etic generations, the last broods 
going below -ground and becoming radicolce^ 
and thus completing the life-cycle, which may 
be ahown as follows 


Winglesi root-feoding female {Radicola) 
WingleiB root-feeding lemale — 2iid generation 
Winglon root-feeding female— 3rd generation, kc. 
'Wingeil female 


Large egg 
Winglesi female 


Small egg 

Male 

^1 


I 

Winter egg 
Stock-mother 

Leaf-feeding female {GalUcola) 
Leaf-feeding female— 2nd generation 
Leaf-feeding female— Srd generation 
Wingless root-feeding female. 


Tr^atrMiU , — The Phylloxera has been com- 
bated most energetically and with the greatest 
success in France. A multitude of measures 
have been adopted, of which the following are 
the principal : — 

1. Submersion. — This is an excellent remedy 
where practicable, and a vineyard which can 
be kept under water for a month in autumn 
(September to October) is freed from lice. A 
longer submersion, six or seven weeks, is neces- 
sary in winter. 

2. Iniecting carbon -bisulphide into the soil 
W kill' the radicoia. Various instnuneuts have 
been devised for this opeimtiom 

X Adntiiig the etacks with varioue insecti- 


cides to destroy the winter eggs. Vinee el 
more than five or six vears old must have the 
rough bark removed for this operation to be 
successful 

4. The use of American stocks, which are 
largely resistent to the attacks of Phylloxera. 
This measure has been adopted very exten- 
sively and with great success. [c. w.] 

Phy8loloi:y of Farm Animals. — 
Physiology is tliat branch of science which is 
concerned with the functions performed by the 
various organs or parts of living things. It is 
a department of biology, or the science of life. 
Put just as biology is divisible into botany, 
which deals with plants, and zoology, which 
treats of animals, so also there is a plant physi- 
ology and an animal physiology, and it is the 
latter of these which forms the basis of medical 
and veterinary knowledge. Physiology must 
always l>e studied in close relation to anatomy 
or morphology (z.e. the department of biology 
which deals with form and 8triictui*e), since 
it is impossible to have an intelligent compre- 
hension of the parts of which an organism is 
built up without acquiring an insight into the 
functions which these parts respectively perform; 
and conversely, it is useless to attempt to under- 
stand rightly the functions of an organ without 
possessing a knowledge of its structui*e and 
composition. 

The active living Imsis of all organisms, 
whether vegetable or animal, is called proto- 
plasm. The vital substance forming the most 
highly developed animals difters in degi*ee rather 
than in kind from the undifferentiated proto- 
plasmic mass composing such a lowly type as 
the amceba. Protoplasm is composed of about 
75 jier cent of solid substances and 25 per cent 
of water. The solids consist mainly of a senes 
of closely allied bodies called proteins which 
contain the elements carbon, hydi-ogen, oxygen, 
nitrogen, and sulphur; but certain inorganic 
salts are present in the ash when protoplasm 
is burnt, and these indicate the presence of po- 
tassium, phosphoi’us, and calcium in addition. 
Small quantities of fats and carbohydrates are 
also usually present. 

An elementary knowledge of the physiology 
of protoplasm may be gained by stuping the 
vital manifestations of the amceba. This is a 
minute organism found in stagnant water, and 
lesembling, when seen under the microscope, 
a little lump of moving jelly. It can be 
served to move about spontaneously, to eat up 
little particles of food, to excrete or get rid of 
waste products, to grow in size, and lastly, at 
a certain stage in its life-history, to reproduce 
by undergoing a process of simple diviimn into 
two. In order to perform these functions it is 
essential t^t it should > receive a supply of 
energy, in just the same way as a steam engine 
cannot be made to work unless it is provSM 
with motive power. In the latter case this is 
supjdied by m fuel, which undergoes combus- 
tion and so liberates heat So also in ^ case 
of the a nim al the energy is derived from the 
complex food m a t erial, mieh nndmoss a pro* 
oess of alow oxidation, thereby breijdiig dWn 
into simpler enbetanoee and setting the 
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eiie t y fieeemiy for the dieefaarge of the vital 
funcoone (see art Nutrition). The changes 
which the food or its constituents undeigo in 
the amoeba or any other oiganism are classed 
together under the term ^metabolisni*: those 
of them which relate to the building up of the 
food into the material of the body are referred 
to as ^anabolic’ or ^assimilative’; while the 
clianges which are associated with activity, re- 
sulting from a breaking down of complex sub- 
stances into more simple ones, are known as 
^katabolic’ or * dissimilative 

An amtrba consists of a single cell, that is to 
say, a minute mass of protoplasm containing 
within it a certain specialized portion known as 
the nucleus. There ai*e many other unicellular 
organisms, varying in form but all resembling 
the amoeba in their geneial plan. Higher in 
the scale we find groups of amoeba -like cells 
aggregated together with little or no division 
of function. Such an arrangement occurs in the 
simpler kinds of sponges. Hut in the majority 
of multicellular animals whole groups of cells 
are separated off to subserve particular func- 
tions ; and these form the various tissues. The 
body of a higher animal is, however, derived 
from a single cell essentially similar to that 
of an amcelA, and this, in the process of indi- 
vidual development, undergoes a long series of 
divisions, the products of which become gmdu- 
ally specialized to form the different tissues — 
l)one, cartilage, muscle, nerve, connective tissue, 
&C. Thus the outer layer of cel Is becomes adapted 
for protection and for feeling the impressions 
produced by changes in the surroundings; the 
inner layer lining the gut becomes fitted for the 
digestion and assimilation of food; while be- 
tween these there are developed the skeleton 
and general framework of the Vdy, and all the 
other tissues which assist in performing the vital 
functions. 

These functions may now be considered more 
closely. The parts concerned with each func- 
tion are usually called systems, and the sub- 
sidiary parts which compose these systems are 
known as organs. The lollowing are the prin- 
cipal systems of the body in a higher animal: 
(1) The digestive system; (2) the circulatory 
system; (3) the respiratory system; (4) the ex- 
cretory system; (5) the muscular system; (6) 
the nervous system; and (7) the reproductive 
system. In addition to these are toe various 
omms of internal secretion. 

I>ioBSTiVE SrsTXif.— In such lowly forms of 
life ms the uumba, food is taken in at any point 
on the surface, and is then assimilated, the in- 
digestible residue being cast out at some other 
piM of the surface. But in Man and all the 
nigher animals there is a differentiatioh of func- 
tion, food being taken in only at a definitely 
located mont^ whenoe it paroes down an ali- 
mentary canal which is divided into several 
portions. In some of these the digestible ma- 
terial is absorbed, passing throned the wall of 
the canal and into the mdj^Miiring blood- 
vessels, whenoe it is distributed throughout 
the body. The indigBstihle residne is ei^elled 
at a definite anus, imidi is ptaoed at the hind 
and el the body. j 
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In the mouth tlie food undergoes mastication 
by the teeth and is simultaneously acted upon 
by the saliva, in which there is a ferment, 
ptyalin, that has the power of converting in- 
digestible starches into digestible sugars. The 
fo^ next passes down the oesophagus or gullet 
into the stomach, where it is acted upon by Uie 
gastric jui<^ This contains two rermenta— 
pepsin, which converts the nitiogenous con- 
stituents known as proteins into soluble sub- 
stances of simpler composition called peptones ; 
and rennin, which assists in the digestion of 
milk. It also contains hydrochloric acid, which 
helps in the process of digestion, that is to say, 
in reducing the food to such a condition that it 
can be assimilated. This gastric juice, like the 
saliva, is secreted in little tubular depi^essions, 
which, however, differ from those of tne mouth 
in being distributed over the entire surface of 
the stomach instead of being limited to certain 
definite glandular masses. On passing out of the 
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Fig 1.— Kiomacht of Ox 


8, OCaoiihagui. o.o, (Kaophageal groove. Ru, Rumen 
or paunen Rf , Beiiculum or king's hood or honeyoomb. 

Om. Omasum, many plies, or psalterlum. A b, Abomasum, 
reed, reuuet, or true dlg^lve stomach. (Ilie last three 
stomachs dissected to sliow their internal structure.) 
n, Duodeunm. 

stomach the half-digested food is forced into the 
beginning of the small intestine. Opening into 
this are two large glands, the liver and the p^- 
creas or sweetbread. The liver secretes the oile, 
which is an alkaline fiuid and has the power 
of dissolving fatty acids so that they are ren- 
dered capalne of passing through the walls uf 
the small intestine and being absorbed into the 
blood. The pancreatic juice contains at least 
three ferments — amylopsin, which like ptyalin 
converts starches into sugara; steapsin, which 
splits up fats into fatty ad4s and glycerin 
(the former being dissolved by the bile as just 
mentioned); and tiypsin, which resembles pepsin 
in its action on proteins, but differs from it in 
being more potent, since it can break down 
these complex substances not merely into pep- 
tones but into still simpler compounds known 
as amido-acids. The small intestine is provided 
further with a laige number of smaller glands 
(Brunner’s glands and LieberkUbn’s ciypts) 
which supply secretions containing other fer- 
ments, which act chiefly on the various sugan. 
Absoiption goes on simultaneously with fiig|M- 
tiem, so that a large proportion of the digesnble 
food material passes into the body throi^ the 4 
wall of the alimentary canal in this region. The T 
large intestine, which fdlow% is genewy 
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as wide as the small intestine, but the size varies 
in the different animals. Here the surface is like- 
wise covered with tubular glanc^ but absorp- 
tion probably dominates over digestion. The 
iMt part of the large intestine — the rectum — 
opens to the extenor at the anus, where the 
fseces are expelled. 

The above account of the digestive processes 
is applicable to nearly all the higher animals 
(mammals), but there ai^e, of course, many vaina- 
tionsin the different species. Thus, iu ruminants 
(cows, sheep, goats, &c.) the stomach is complex, 
being diviaea into four divisions, but only the 
last of these (the abomasum) acts as a true diges- 
tive stomach. In the other three the food under- 
goes churning or trituration, and from the first 
of these is transferred again to the mouth to be 
further masticated in the process of chewing the 
cud. In the horse, pig, and dog, as in Man, the 
stomach is simple, consisting of one comj^rt- 
ment. In the horse it is noticeable that the 



Fig. 2.-~Stomscli of Hone 


8, GSiophagui L, Left, oardiao portion with outicular 
mucous lining. R, Bight, pyloric portion with villous 
mucous lining, x, Dotted line, marking line of separa- 
tion of left and right portions. P, Pyloric ting, p, Duo- 
denum into which are seen entering Uie Bd, bile duct, and 
Pd, Pd, the two pancreatic ducts. 

saliva contains piwctically no ptyalin. The ali- 
mentary system of the same animal is, however, 
chiefly remarkable for the enormous size of the 
first part of the large intestine (the colon), which 
is largely used as an organ for digesting the 
cellulose of the food. In many animals, and 
especially in herbivorous ones, there is a very 
large ciecum, that is, a part of the gut which 
enos blindly and which is given off at a point 
where the large and small intestines meet This 
is used largely as a storehouse for fluids. In 
flesh eaters (dogs, cats, &c.) the caecum is rela- 
tively small anof functionless, as it is in Man. 

Circulatory System.— To enable the food 
which is absorbed from the alimentary canal to 
be distributed to all the organs of the body a 
Gii'culatory medium is provided, and this medium 
is the blood. In all the higher animals the 
blood is kept in motion by a central organ of 
propulsion, the heart In a mammal the heart 
IS divid^ into four chambers— a right and a 
left auricle, and a right and a left ventricle. 
Each chamber communicates with the adjoining 
ones by valves, which only permit of the blooa 
pasjnng in one direction. The circulation is 
maintained by the heart alternately contract- 
ing and dilating, the compressing force being 


supplied by the muscular wall of the orgait 
The heart communicates with an elaborate lye- 
tem of vessels, those which carry the blood 
away from it being called arteries, while those 
which bring the blood back are termed veina 
The arteries possess thicker and more elastic 
walls than the veins. The arteries become 
divided up in the peripheral parts of the body 



Fig 8.— Diagram of the Course of Clrcnlatioii (Horae) 

L A JLeft auricle. LV, Left ventricle. R A, Right auricle. 
RV, JUght ventricle, pa. Pulmonary arteiv. pv, pv. 
Pulmonary veins, ll. Lungs Ant A, Anterior aorta, 
and AtU. re. Anterior vena cava, go to form the blood 
supply to head and the anterior limbs, Afit Ms. 

Posie rior aorta, and PH. VX, Posterior vena cava form 
the blood aupply to poaterior part of body and limha, 
Post JBr. Up. A, Hepatic artery. Sp. A, Splenic artery, 
a A, Gaatrie art^. pm a, Posterior mesenteric artery. 
JiA, Renal artery. Pt F, Portal vein conveying Uood 
from sjdeen, atomach. and intestine to the Uver. HV, 
Hepatic vein. RA, Renal vein, ^e veesela conveying 
arterial blood are croes lined. The arrowa indicate the 
direction of the blood onirent. 


into a number of much smaller vessels whidi 
permeate all the tissues, bathing the cells with 
olood — the capillaries. They unite again to 
form the veins, which transport the blood fhpm 
the capillaries and back to the heart If the web 
of a living frog’s foot be examined under the 
microeoope, the circulation of the blood in the 
capillaries may be observed quite easily. 

^e red colour of blood is due to the presence 
of innumerable little red disks known as cor- 
puscles, which float in a yellowidi-oolouredeeini* 
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tnnspurent fluid, the blood plasroa. In addi- 
tion to theoe red corpuaclee, blood also contains 
a relatively small number of white corpuscles 
or leucocytes, which have the power of inde- 
pendent movement and resemble the unicellular 
amoebee referred to above. Their chief function 
is to eat up and so destroy the germs of disease. 
See art Blood. 

Respiratory System. — In order to keep an 
animal alive it is necessary to supply it with 
oxygen, for, as we have seen, every animal is 
dependent for its source of energy upon the 



Fig 4.— Lungs of Horae 


Tr, IVschea. R, Bight lung. L, Left lung dissected to 
show ramiflcations of bronchi, k, Extra lobe on right 
lung, under which is seen passing P v posterior vena cava. 

slow oxidation of the material whicli it builds 
up out of its food supply. As a result of this 
oxidation process it is continually giving off 
carbon dioxide. In the higher vertebrates the 
organs which are concerned in this gaseous ex- 
chanfi^ are the lungs ; but in the lower forms 
of life the entire surfaces of the body serve to 
effect the interchange of oxygen and carbon 
dioxide; while in many other animals, which 
live in water (e.g, fishes), the respiratory organs 
take the form of gills. 

The lungs of an animal are connected with 
the exterior by the windpipe or tiBchea, which 
opens into the back of the mouth at the root of 
the tongue. This tube at its lower end divides 
into the two bronchi, and these subdivide again 
and again within the lungs like the branches of 
a tree. Their finest divismns widen* out into air 
cells which are in close relation to a meshwork 
of (millaries, the air in the air cells and the 
bloodf in the vessels being separated from one 
another only a very thin li^er of proto- 
plasm. These air cells and capillaries form an 
sssential part of the structure of the lungs. 
Here the gaseous exchange is effected, the bloM 
ooiptt^es taking up oxygen from the air cells 
and giving off carbon dioxide. Wh^ the blood 
passes to the tissuea this process is reversed, the 
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carbon dioxide being taken up from the tissue 
cells, while oxygen is given off to these cella 
Thus arterial blood, or blood which is being 
circulated to the tissues after having been to 
the lungs and heart, is blight -red in colour 
owing to the presence of a compound called 
oxyheemoglobin, which contains oxygen in loose 
combination; whei^eas venous blo^ which is 
in process of being returned to the heart and 
lungs is purple, the oxyhaemoglobin having been 
i*educed, in part at least, to hemoglobin, there- 
by causing a change in the colour of the cor- 
pusclea The comiHete course of the circulation 
in a muunal is as follows: Right auricle of 
heart, right ventricle, pulmonary arteries, lungs, 
pulmonaiy veins, left auricle, left ventririe, 
arteries (excepting pulmonaiy arteries), capil- 
laries, veins (excepting pulmonary veins), and 
so back to the heart 

The interchange of gases which takes place 
between the lungs and the external air is 
effected by the alternate expansion and contrac- 
tion of the chest wall, the air passing through 
the windpipe in opposite directions in the acts 
of inspiration ana expiration respectively. In 
this wi^ the excess of carbon dioxide in the 
lungs is got rid of, and a supply of oxygen from 
the external air is able to take its place. See 
art Respiration. 

Excretory System— We have seen that the 
protoplasm of which an animal is composed 
consists principally of the five elements car- 
bon, hydrogen, oxygen, nitrogen, and sulphur. 
As a result of katabolism these elements must 
be got rid of. Tlie waste carbon is disposed of 
by the lungs in the form of carbon dioxide as 
just descril^, and a certain amount of oxygen 
is got rid of similarly. The hydrogen ana a 
further proportion of oxygen is excreted in the 
form of water v^ur botti through the lungs 
and the skin. The waste nitrogen, however, 
and also the waste sulphur (but this is only a 
small quantity, since sulphur is very slightly 
represented in protoplasm) are got rid of by 
the kidneys, which are commonly descrilied as 
excretory organs. For just as tne cells of the 
body discharge their waste carbonaceous pro- 
ducts into the blood, so also do they dispose of 
their nitrogenous products, and these are carried 
to the kidneys, in the latter the blood capil- 
laries are separated by only a single cellular 
layer from the cavity which communicates with 
the exterior. The cells of this layer absorb the 
waste products and excrete them into the kidne} 
tubules, together with water and some salts in 
solution, ^ese form the urine, which flows 
down a duct termed the ureter into the bladder, 
from which it is expelled at intervals to the 
exterior in the act of micturition. 

The nitrogeu in the urine is present mostly in 
the form of urea and uric acid. In herbivorous 
animals the uric acid is either absent, or present 
only in very small quantities, its place being 
taken by hippuric aci^ which is especuilly chaxac- 
teristic of tne urine of the horse ; but if the ani- 
mals are fed on forage, no hippuric acid makes 
its appearance in the urine. Uric acid occurs 
more particularly in the urine of flesh eaters. 
Speaking generally, the quantity of nititiges 
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Vixxfiwii 'variei directly with the amount of 
contained in the io9d. See art Nutri- 
tion IN Animals. . 

Muscular System.— A muscle is an especially 
contractile organ which is either circular (as m 
sphincter muscles) or straight. The latter is the 
wore usual form among the higher animaJa 
Such a muscle, upon contracting, reduces the 
length between its two farthest pointe. One of 
these points is usually called the origin of the 
ninsple and the other its insertion. The muscles 
are attached to bonei^ and these by their move- 
ments may become inclined to one another at 
Tarious angles. In the case of the limbs these 
angles are opened and closed, thereby causing 
progression, and the mechanical aid which is 
mtroduced to effect this is that of the lever. 
The muscles themselves are fleshy masses com- 
posed of fibres. Those movements which in- 
quire to be quickly and forcibly carried out are 
performed by striated muscles, and since in 
most cases they are under the direct conti'ol 
of the will they are often called voluntary 
muscles ; on the other hand, the sheets or closed 
tubes surrounding such organs as the intestines 
are formed of unstriated muscles, which are 
often termed involuntary. The muscles of the 
heart are intermediate in structure between 
these two kinds. The voluntary muscles form 
a considerable part of the body, and constitute 
the flesh or moat on an animal. Broadly speak- 
ing^ the muscular system is that part of the 
Ixmy in which the energy set free by the oxida- 
tion of the food material is converted into motion 
and BO carries on work. 

Nervous System. —In the lowest forms of 
animal life the protoplasm is uniformly irritable 
and contractile ; but in the higher types, as just 
shown, the organs of movement are concentrated 
in a motor or muscular system, while there are 
also definite organs of sense (eye, ear, &c.). Such 
division of labour necessitates a means of com- 
munication between the various organs, and this 
function is fulfilled by the nervous system. The 
nerves consist of strands of a peculiar kind of 
tissue constituting the nerve fibres, and these 
connect together the sense organs and muscles 
and all the various parts of the body. The 
nervous system is presided over by the brain 
and spinal cord. The former of these is con- 
tainea within the skull, while the latter consists 
of a hollow tube enclosed by the backbone or 
veitebral column. The brain and spinal cord 
together constitute the central nervous system. 
The other nerves are differentiated into aiferent 
(sometimes called sensory) nerves, in which the 
impulses pass from the sense organs to the cen- 
tral nervous system, and efierent nerves (some- 
times called motorX in which the impulses travel 
outwards from the central nervous system to 
the muscles or other organs to which a message 
is to be sent All actions which are under t£e 
oon^l of the will are presided over by the 
brain, from which the voluntary nervous im- 
pulses are transmitted. But there is another 
oUm of actions in which either the brain or 
spinal cord is concerned, but which are involun- 
taiy. ^ese are called reflex actiona For ex- 
ample^ if a frog after being deprived of its brain 



the central nervous system which is still mSust 
namely the spinal coni If this be destn^ 
the reflex action can no longer take place. It 
is clear, therefore, that such an act involves a 
succession of processes, which are as follows. 
The pinching of the toe supplies a stimulus which 
is transmitted as a nerve impulse by an afferent 
nerve to the spinal cord. Another nerve im- 
pulse is then transmitted by an eflferent nerve 
in the opposite direction, passing from the spinal 
cord to the muscles of the limb, and this causes 
them to contract. There are also cerebral re- 
flexes, which are likewise involuntary. For 



Fig. S.—Baae of Brain of Hono showing the Cranial Nenrea 

1, Olfactory. 2, Optic. S, Ooulo-motor. 4, Pathetic 
or Troolilear. 6. Trifacial. 6, Abduoens. 7, FadaL 
8, Auditory 0. Oloaao-pbaryngeaL 10. Pneamogastrlc. 

11, Spinal aoceiBory. 12, Great hypogloiaaL 

example, the secretion of the saliva and the 
secretion of the gastric juice are reflexes which 
are induced by the introduction of food into 
the mouth, messages being transmitted in the 
first place in an afferent direction from the 
mouth to the brain, and then in an efferent 
direction from the brain to the secretory glands 
of the mouth and stomach. It is interesting to 
note that different sets of nerves are oonoemed 
in transmitting the impulses in oppoeito direc- 
tiona In the lx)dy of a higher anim^ll close 
Bucoeaeion of reflex actions is continuall^^ing 
on, and it is in this way that the indimum 
organism is able to react to environmental 
changes, and so to flt itself to its surroundingar 
Rbpboouotive SYBTXM.-~ln the unioelluiur or- 
ganisms like the amceba, reproduction is earned 
on by simple cell division. In the higher animals, 
however, there are certain special cells set apart 
for reprodnotion, the ova in the female and the 
qiermatoBoa in the male. The ova and sperma* 
toBoa are produced rei^iectively in the oviries 
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andtertielet. IMrlmsteiiiitoiimtetogi^ 
A sin^ ovum InKag with a «i&gle mrmAtoiocm 
and ffiving rise to a eon jugated cell or ooq>enn, 
whi(£ by a long sucoeesion of cell divisions de- 
velops into a new individuaL See art. fiEPAO- 
DUCTION. 

Organs of Internal Ssorbtion. — In addition 
to the various systems described above, we find 
also certain orgims that have the power of alter- 
ing the composition of the blooa by secreting 
into it chemi^ substances which are elaborated 
for the advantage of other parts of the body, 
whence they are conveyed in the blood stream. 
Many of the organs referred to above which 
subserve the functions already mentioned are 
in addition internally secreting glands, thus 
fulfilling more tlian one purpose. Such organs 
are the liver, the pancreas, the ovarv, and the 
testicle. The liver, besides secreting bile, stores 
up a supply of carbohydrate in the form of 
glycogen, and when required liberates it into 
the blood as sugar. The pancreas also in some 
unknown way controls the carbohydrate meta- 
bolism, since after its removal experimentally 
sugar makes its appearance in the unne, there- 
in indicating an excess of sugar in the blood. 
Tiie eifects of extirpating the testicles (Le. castm- 
tion) in modifying the conformation and arrest- 
ing the develcmment of the male characters are 
well known. In a similar way the ovaries exert 
an influence over the female. But there are 
certain other organs, which appear to be solely 
organs of internal secretion. Such ai'e the supra- 
renal bodies, which are situated just in front of 
the kidneys, one on either side. These secrete 
into the blo^ a substance known as adrenalin, 
which acts on the muscles and improves their 
tone. If these organs are removed extreme 
weakness, associatea with muscular collapse, re- 
sults, and is followed sooner or later by aeath. 

[f. h. a. k.] 

PicKliffif and Pioklini: Solutions.— 

The art of pickling of meats of various kinds is 
a very ancient one, and consists in saturating 
the tissues of meat with a solution of salt to 
which certain flavouring matters and a preserva- 
tive have been added. The action which takes 
place is that the pickling solution displaces a cer- 
tain proportion of meat juices, and to that extent | 
the meat is rendered poorer from a dietetic point 
of view. Notwithstanding this fact, however, 
there is an ever-increasing demand for pickled 
products; thus rounds of beef or other portions 
ara very commonly pickled and sold as *beef 
huns'. Then also, tongues both of bullocks and 
pigs are pickled. The carcasses of pigs, either 
m sides or in sections, are pickled more commonly 
than any other aniii^ product. The pickling 
Mlution used in all these various operations 
is very simple and of constant composition. 
Certain rules must. be observed if success is 
to be attained in the use of pickle. First of 
sU, whi^ver meats are intends to be pickled 
•honid be perfectly fresh, and should be hung 
in a eoclt dry pltM until their tempmtnre is 
about 65*^ F. It is quite possible to pickle meats 
at a higher temperature^ but there is alwi^s a 
gtuatmr ridL liie pidding room should be a 
csd, dark idacoi aod should ne kept senq[Nilously 



Fig. 1 —Oak Tub lor Pickling of MeaU 


It 1b fltted with a lid, but 1 h also supplied with a perfor- 
ated lid which flts inside, and upon wliicfi weights can tie put 
so 08 to keep the meat down below tlie level of the pickle. 


clean. The receptacles for pickling can either 
be of slate, cement, or oak tubs. 

The other appliances are simple in character. 


Fig. 2.— Meat-teating Thermometer 

In connection with the pickling of meat on the farm it is 
desirable tliat the temperature of the meat should not be 
higher than 56 ¥ , and this is ascertained b> inserting the 
meat-testing thermometei into the muscles of the meat 


First of all, it is desirable to have a small 


r 
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cylindrical thermometer, so 
graduated as to conveniently 
record the temperature of the 
meat done, simply by inserting 
the thermoiueter into the 
muscles. 



It will be necessary also to 
have an instrument for testing 
the density of the pickle. What 
is wanted is a saturated solu- 
tion of salt, and the point of 
saturation should be accurately 
determined by means of a spe- 
cially graduated hydrometer, 
call^ a salinometer. It is so 
graduated that the point of sa- 
turation is 100''; ana, of course, 
if the salinometer shows a lesser 
degree than that, it is obvious 
that the point of saturation 
hasn’t been reached. 

Another necessary appliance 
is the pickle pump. Cme form 
is merely a syringe, and can 
be used for very small opera- 
tions; another is of a some- 
what larger size, and is really 
a force pump, which enable 
the pidue to be forced into 
the meat at a high pre ia u ra 
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Pickling and Pickling Solutions 


Botib of theie appliances are used for the injec- 
tion of pickle under pressure into the tissues of 
the meat, so that the curing effect ma^ proc^ 
at once, and any tendency to jputref^tion which 
may exist in the meat, and which might develop 
in the interval before the pickle would under 
ordinary circumstances soak into the centre of 
the tissues of the meat, may be prevented. 



Fig. 4 —Pickling Syringe 



Fig. 6 —Pickle Pump 


Both of tliose appllaticea are for the same purpose, i.e. 
the Injection under pressiu'c of the pickle Into the tissues 
of the meat. 

Having obtained the appliances suitable to the 
size of the pickling opemtions contemplated, it 
is necessary tlien to prepare the pickle. This is 
done by taking the following materials: — 

56 Ih Bait, 6 lb, saltpetre, 

10 lb. oane sugar, 6 lb. dry antiseptic (boron pre- 
servative). 

Make this material up to 20 gal. with water, 
that is to say that the total hulk of the material 
is to be 20 gal. Stir all together for some time, 
after which, place the mixture in a boiling copper, 
and boil BO long ba a scum rises to the sui^ce. 
Skim this off until the solution becomes fairly 
clear, and then withdraw the fire and allow the 
pickle to settle. This settling can be done any- 
where else, either in a barrel or similar i*ecep- 
tacle, should the copper he required; but, in any 
case, when the settling has taken place and the 
liquid has reached the same temperature as the 
surrounding atmosphere, it is then decanted off, 
or very carefully baled out into a pickling vat 
or vats, taking care not to transfer any of the 
sediment which will have settled out The pickle 
is then ready for use, and will indicate from 96® 
to 08 on the salinometer, and while at such a 
degree it will be of the correct density. 

It must be observed that successful pickling 
onlv be carried on when the temperature of 
the pickling room and pickle are similar, and 
when such tempeiature is fairly low. In large 
ptekiing places it is usual to maintain the tem- 


perature during the pickling operations at 4i®F«| 
but on the farm such a temperature is quite un- 
attainable, and anything between 60® and 60® F. 
is the general rule. In so far as the quantity 
of pickle is concerned, 20 gal. has been taken as 
being a convenient unit to work upon ; but of 
course any other quantity can be made bv multi- 
plying or dividing by the same figure through- 
out. Many people prefer a certain piquancy in 
pickled meats, and this is arrived at by the audi- 
tion of a cotton bag containing a mixture of — 

lb. iuniuer berries, A lb. coriander seeds, 
lb. bay leaves, { lb. Jamaioa lump ginger. 

All these ingredients in their whole condition 
are mingled together and placed in the cotton 
bag, which is then tied up and allowed to float 
on the top of the pickle, being occasionally drawn 
through It, so that the extraction, which is made 
very 3owly, is uniformly mixed throughout. 

In the pickling of meats a certain amount of 
judgment is necessary; for the larger the bulk 
the greater the time necessary to complete the 
pickling. A very good rule to follow, how- 
ever, is, that in meats that weigh over 10 lb. 
in weight a mild cure is obtained bv allowing 
one day in pickle for each pound in the weights 
of the meats. Mild-cured meats, however, must 
be consumed a few days after they have been 
taken out of pickle. For a cure which will 
ensuro the products keeping safely for many 
months, two days in pickle for each pound in 
weight must be allowed. 

Pigs’ tongues, feet, and small pieces are cured 
sufficiently by immersing them in the pickle for 
from three to four days. Ox tongues can also 
be niild-cured in the same time; but it is usual 
to inject some pickle down each side of the tongue, 
through the main arteries which are found there, 
and i^ich can be cut so as to enable the pickle 
needle to be inseited. The pickle can thus be 
injected into the centre and down the full length 
of the tongue at once. 

Hams weighing 15 lb. can be mild-cured in 
fifteen days; ham-cured hams (for keeping a 
length of time) are cured in thirty days; and 
I heavily salt-cured hams (in which condition they 
can be kept for over a year) in forty-two days. 

Bounds of beef can be mild-cured in about 
fourteen days; but if they are for long keeping, 
the period must be prolonged in proportion. 

In taking meats out of pickle they should be 
hung up, so as to drain; this should be done 
in a dark, cool place. T^en the pickle ceases 
to drip from the meats, they are then taken 
out and further dried by hanging up in a 
kitchen or dry loft. 

Should it be desir^ to keep B,nj of the meats 
for a prolonged period, it would be desirable, 
after tne drying has taken place, to cover them 
up in cotton bags so as to prevent them from 
being stmek by flies. 

It is in this condition of dryness also that 
meats can be smoked. This is done by means 
of hardwood sawdust, which is allowed to 
smoulder away in some confined space, aa^ 
the meats hung for at least three days in the 
smoke. In so &r as the preserving of the pig- 
ling solution is concerned^ it it to 
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remember that with constant usage the pickle 
becomes foul, owing to the addition of the meat 
juices, which exude from the meat in the pro- 
cess of curing. In the small way it is desirable 
to get rid of the foul pickle altogether, but whei'e 
the facilities exist it is possible also to utilize the 

E ickle again by reboiling it. The boiling coagu- 
ktes the organic products present, they settle 
out at the bottom of the boiling pan, and the 
clear solution is then decanted otf, or baled out, 
as in the case of making fresh pickle. In treat- 
ing pickle in this wiyr, nowever, it is necessary 
to see that it is fortified with salt and the other 
ingredients already mentioned, should it be too 
low in density. [l. m. d.] 

Plocw or Task Work. — Bemuneration, in 
this case, is made by payment on results instead 
of by time. The system is applied not only to 
agricultural work, but to almost all industries. 
It may be adapted to areas, cubic contents in 
terms of acres, yards, bushels, quarters, or gal- 
lons, or numerically, by the score, hundred, or 
thousand. In some cases the entire work is 
done by hand, but in othera the employer finds 
the machines, horses, or engine, and p^s an ad- 
ditional amount for manual labour. The prin- 
ciple may be extended to live stock, as when 
a consideration is paid for collecting eggs, at the 
rate of Icf. or 2d. per score, for chickens mai keted, 
<ir for pigs weaned. It is also used by sheep- 
farmers, who encourage their shepherds by extra 
payment for lambs weaned, and twins reared. 

Piece work sometimes includes a series of 
operations, as when the entire harvesting of a 
com crop is contracted for, the j^oss sum being 
divided by the party engaged. Piece work may 


even be applied to tillages, the men receiving 
a certain remuneration per acre, or per score 
acres. So far as farm work goes, there is ample 
scope for task work, and the system is highly 
popular with the men. Its advantages are 
mtent, and may be enumerated as follows: 
First, it enables men to earn more money than 
when paid daily wages. If the price of the work 
is fairly adjusted, it is a nmtter of indifference 
to the employer if his men earn even double 
their ordinary wage. The principal point is, 
that the price should be so regulated that, while 
the men can make higher wages, the cost per 
acre or per unit should on the whole be less 
than it would be on day wages. The master 
is relieved from the duty of seeing that the men 
keep precisely to hours, or do not idle over their 
work, and this produces a sense of independence 
on the part of the labourers. It enables a good 
man to reap the reward of his skill and industrjr, 
while, if the price is equitable, it does not dis- 
tress a man or average streng^ The principle 
never been accepted by trade* unionists, 
because it is said to press heavily upon weak 
men; but this objection is scarcely valid, as 
weak men are not worth the current rate of 
P&y. There m some more formidable objec- 
tions than this to piece work, which are not, 
however, sufficient to condemn it Tlie most 
evident of these is, that men are inclined to 
scamp or slur over their work, or to prose- 
cute it at unfiitting Umes. Men on task work 
g^xoge waiting for land to dry, for hoar frosts 


to disappear, or until hasty showers have blown 
off the corn or hay. It is the interest of the 
labourer to get the work done quickly, while it 
is that of the master to get it done well ; and 
the consequence is that men on task work re- 
quire to be looked after closely. Another diffi- 
culty is fixing the price, for if it is too high, the 
men take it easy and make full wages on short 
time. The best method of getting over this 
difficult on farms is to preserve one uniform 
price of average application, as this saves all 
argument, as the average character of the work 
tends to neutralize inequalitiea 

If the price of hoeing turnips, for example, is 
constant, the men learn to take the rougn and 
smooth together; and if they make less on one 
area, they are compensated upon another. It 
is also advisable, in the letting of root-cn>p 
hoeing, to contract with the same men for ^tn 
first and second (or third) hoeing, as they then 
toke pains with the first hoeing or singling, 
in oraer to save themselves trouble in the 
future. 

Piece Work done exclusively by Hand.— 
Hoeing is one of the most general forms of task 
work, and is often let to men not regularly em- 
ployed upon the farms; it may be, to a gangcir 
party, or to individuals who work separately, ^e 
piincipal complaints with such men are, that the 
ground is hard, and not sufficiently horse-hoed 
or harrowed for their taste. These complaintM 
should be met as far as possible, but they must 
sometimes be resisted as unreasonable. Another 
difficulty occurs when men leave their hoeing 
"for a few days, and, on their return, find the 
weeds thicker and the roots larger — the conse- 
quence often being a strike. This is very annoy- 
ing, especially as no other men will be found 
anxious to go into the job, and sometimes it 
must be finished at great cost by day labour. 
Such an experience counsels caution in letting 
hoeing to strangers, or to men who cannot be re- 
lied on. Piece work should, as far as possible, 
be let to the regular hands on the farm, who 
in this way are enabled to make good wages 
during the summer. Bad hoeing is injurious to 
the root crop, and men who cut out too many 
plants, leave * doubles and fail to cut all weeds, 
are not fit for the work. A man’s hoeing can 
be identified as easily as handwriting, and a 
! scrawly, badly hoed ridge can generally be traced 
I to its author. The price of h(»eing is about 6#. 

I per acre for singling, and 4s. for second hoeing, 
out both are better let together at 10s. or 11^. 
per acre. Mangel hoeing is more expensive, as 
the crop ought to receive three hand hoeings, 
which should be let to the same party at from 
18«. to 20f. per acre. Hoeing corn varies in 
price with the tenacity of the soil and the weedi- 
ness of the crop. There are manv other descrip- 
tions of hoeing, such as of peas, beans, potato^ 
carrots, and cabbages, each of which has its 
price, as see the list given below. The season 
Deidns with fiat -hoeing cabbies, com, pm, 
and beans, and is followed with the sibling 
of various root crops, succeeded by secona ana 
third hoeing, which last up to harvest. 

Docking and ThMeing^ or the pulling of the 
I larger weeds out of com crops, may be let at 
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li. to Si. per acre. It, however, requires to be 
oarefullj overlooked, as it is often too xttpidly 
performed and numberless less conspicuous docks 
and thistles are left, which ought to have been 
removed. 

Haymaking is too precarious for piece work, 
although mowing is an exception. Grass is now 
so generally cut by machines that liand mowing 
is at a discount, but water meadows, owing to 
their soft nature, and the occurrence of ditches 
and waterways, are always mown by hand. The 
price varies from 6i. to 12a per acie, the lower 
price being given when the work is pei'formed 
oy regular hands, and higher prices when the 
master is obliged to calf in * strappers*, and 
in the latter case the price is given under pro> 
test. As to other works connected with hay- 
making, such as tedding, turning, pitching, load- 
ing, and rick building, they ax's peculiarly liable 
to interruption, and ai'e often done by united 
effort, every available man or woman, including 
the master himself, taking part, lliis is not 
consistent with letting the work, as even house- 
hold servants may be requisitioned in order to 
get up the hav. A small additional wage of 
per 8 . 01*6 is often given to the man who drives 
the mowing machine, and the same allowance 
may be made for corn cutting, with the object 
of expediting the work. The sum per acre is 
small, but considering that 12 to 15 ac. may be 
cut in the day it is considerable to the man, 
and quite sufficient to induce him to keep mov- 
ing (with a relay of horses) without stopping 
even at the dinner hour, and until late in the 
evening. 

PiBC£ Work in Harvest. — One of the most 
important developments of piece work is asso- 
ciated with corn harvest, and it is possible 
to let the whole work for a specified sum. 
It is, however, more common to let the differ- 
ent descriptions of harvest work separately, 
but older practice has been much interfere 
with by the self-binders. The various kinds of 
work which may be let by piece are as fol- 
lows : Setting up stooks behind the binder 
may be let at Is. per acre; cutting round tbe 
field in order to give access to the machines, 
at 2(f. per acre taken over the whole field. 
Where reapers are employed, tying up wheat 
or oats costs from 4«. 6<x to possibly 6tf. per 
acre whei*e the straw is long and bulky, as in 
the fens of East Anglia. Barley is often mown 
by hand, especially when the crop is laid or 
swayed, and the ears are too close to the ground. 
In such circumstances hand mowing is prefer- 
able to machine work, and may be let at from 
3s. to 4s. per acre. Wheat mowing is mostly a 
thing of the past, but in some cases may be 
advisable, and will cost from 9s. 6fll. to 12s. per 
acr^ including mowing, t^ing, stocking, uid 
raking. Pitching and loading may be let at Is. 
per acre, and tiSl building at ahiout tbe same 
price. Thatching ricks costs 5d. per square of 
100 ft ; ‘yelming" or drawing the straw is done 
at an adaitional cost of ^ per bundle, or 
per *8teep’ of five bundles. The cost of oany- 
ing is So, per acre without horse labour, and 
the total cost ai harvesting a good crop of 
wheat works out as follows: — 


a dL. 

Cutting with edf-binder 4 8 

Stocking (let by piece) 10 

Pitching and losoing (let by piece) ... 1 0 

Kick building 10 

Thatching and drawing straw (both let) 1 0 

Hones drawing wagons 0 9 

Total minimum cost 9 0 

If the entire harvest work is let to the men, 
a contract should be drawn out and signed, 
providing that the horses and other descrip- 
tions of live stock shall be dul^ attended to, 
and that the work shall be done in an appioved 
manner; the master providing hoi’ses, wagons, 
and machines. The price fix^ will vary with 
the character or weight of the crops, but may 
be assumed, for our present pui*pose, at lOt. 
per acre. The advantage of this svstem is that 
the cost of harvesting is known berorehand, and 
that less supervision is necessary. One inci- 
dental advantage is, that all unnecessary idling, 
in shifting fi‘om field to field, is avoided; and 
bad weather affects the master, not the man. On 
the other hand, there is a dangei*, which ought 
to be provided against, that the men may con- 
tinue to work during rain, or when the corn is 
not fit to touch. 

Storing Root Crops. — The list of task-work 
prices below will give the most essential infor- 
mation i*egarding piecework. It is, however, 
necessary to state that the price must depend 
upon the bulk of the orop^ and that the horse 
labour is not included. The cost of storing po- 
tatoes, carrots, or parsnips is heaviei* than tnat 
of storing swedes, turnips, and mangel, and 
covering and thatching down must be added. 

Letting Tillages by Piece Work. — Plough- 
ing and other tillages are seldom let by piece, 
and these operations are moi'e conveniently done 
on day pay. It is difficult to ascertain the exact 
ai*ea harrowed, twice harrowed, extra cultivated, 
&c. Still, thei'e ai*e cases in which the principle 
of piece work may be extended to tillages, and 
one has recently come befoi*e the attention of 
the writer, in which all the work of a large farm 
is let by piece. It can scarcely be ho(^ that 
such a system will relieve the master of trouble, 
as it must involve a vast amount of measur- 
ing and computation, besides a stiict record of 
cash advances made during the progress of the 
operationa There are eviaently cla^s of work 
especially suited for piece worl^ and others of a 
scrappy character which could scarcely be priced 
on any satisfactory basis. The following are 
examples of piece work applied to tillages. The 
horses and implements are supplied, and daily 
wages are suspended, so that remuneration de- 
pends upon the number of acres cultivated. 


Flooghing with double -farrow {dough, U. id, pm 
acre. 

Drag-harrowing with 4 honei, ^tL per acre. 

Harrowing with 2 hones, Si. per score seres. 

Osmbrkige rolling and heavy rim rolling, Sd. per i 
Raising ndges with single ploagh, U. fid. per i 
Splitting iMges with sini^ fdou^ U. fidTper 
DriUingeomwithsini^ploii^^. perners. 

Sowing Qom with broadcaster, drawn by one harm^ 8dL 
per sore, 

Hoise-hoeing roots (dependent ca width of row of hoe% 
say 6d: per am. 
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PlXCB WOBK A8 APPLIED TO LlVS STOCK.— Id 
thif caae tlie remuneration ia rather an encour- 
agement to attention on the part of stockmen 
or women than a system of payment Shep- 
herds, in addition to about 15<. per week wages 
with house, garden, &c., may receive : — 

Irf. for every lamb weaned. 

6d. to Is. for every uair of twins weaned. 

It. for every ram sold (on ram-breeding farms). 


Dairy- or cattlemen are often paid 3d. for each 
pig weaned, and they or their wives or 
even 2d. per score of eggs collected, and 6d. per 
cou])le for all fowls marketed or sent into the 
house. The principle is capable of extension, 
for the head teamsman might bo offei*ed Os. for 
each foal born alive and well, and Is. might be 
thought an inducement to the dairyman on 
every calf saved. In one case known to the 
writer the dairyman is jmid 1^. 6d. iier coiv per 
week instead of wages, and finds milkers. 

Keoulation of Prices for Work. — Tlie 

E rice of every kind of jjieeo work is determined 
y the amount of work which an able-liodied 
man may be reasonably expected to do per day. 
Thus if a man can do I ac. per day of any imr- 
ticular work, the price per acre should be tour 
times a day’s work. Tliis method of computa- 
tion is just, for if by extra exertion and longer 
hours the man earns more than day pay, there 
is no cause of complaint; or if he only works at 
ordinary speed, and for the usual hours, he at 
least receives his day pay. Thus a system of 
labour constants has been arrived at in which 1 
would represent the ability of 1 man to do 1 ac., 
1 ton, or any other unit on which the piice is 
based, in 1 (lay. If a man can do ^ ac. per day 
the labour constant is *5, and the price j>er acre 
is arrived at by multiplying the day’s wages by 
*5, so that if 2s. 6rf. is the current w’ages, Tm. will 
be a fair price per acre. Similarly, if ^ ac. is a 
fair day’s work, 10«. will be a fair price per acre. 

List of Prices for Piece Work.— In con- 
structing a list of prices for piece work, the best 
plan is to take the different sorts of labour in 
chronological order as follows: (1) Preparation 
of the ground; (2) Sowing; (3) Hoeing; (4) Har- 
vesting and haymaking; (6) Preparation for 
market; (6) Storing root crops; (7) Miscel- 
laneous; and (8) Live Stock. 


Beetim L— ‘Preparation oftJu Oromd 

Par acre. 

(For borte tillages, see seetioni on ‘Letting 
Tfllages’.) 

Du^Dg — ^To turn over with a light spade 
2Xo 3 in. deep, without using the foot, lei. 

perrod 13t. 4d. 

Dttging— To dig 5 or 6 in. deem using the 

£lf6t.8eL 

Digging— dig 9 to 12 in. deep, using the 
^t,8d. perrod £2. 

Dwaetjgtooghipg dd sainrom 1^ aifter ^ 

Dunhig ashea for dxih, Id. per buidifll of 
^ aah ea produead. 

Buning aahea, 2i. to Sa 4d. per eobio yard. 

2a per enbie yard d 21 


aad q^nadiBg ■uuntre, 16 kads per 


4a6dL 


Filling manure, IJd. per load, or 2f . per 
aeore loada 

Spreading manure, la 6d. to 2a per soore 
loads. 

Turning manure, Id. per load; ^d. to {d. per 
cubic yard, measured after heap litter. 

Turning manure, !«. per soore loads. 

Sowing artificial manures. 3d. per acre; Id. 
per cwt.; jter bushel, for roota 

Sketion 11. — Somug 

Sowing com broadcast by hand 8d. to 4d. 

Sowing olovor broadcast by barrow 2d. 

Dibbling beans, according to distance be- 
tween <lrills fi«. to 9s. 

Planting cabliages, according to distance ... 5i. to Itia 


SeciioH 111. — Hoeing 


Singling turnips or swedes ... 

Hoeing „ „ (twice) 

„ „ „ (thrice) 

„ mangel „ (thrice) 

„ cabbages, set cut 

,, carrots 

„ wheat 


iM^as 

beans 

Docking and thistleing 


5s. to 5s. 
10s. to 11a 
12s. to 13a 
18s. to 20a 
4». to 5s. 
10s. 

4s.(id.to6a 
4'. 5d.to5a 
hs. to 5s. 
Is. to 2s. 


Serfirm IV. ■‘-Harvesting and Haymaking 


Mowing clover or sainfoin 

„ old meadows 

„ water meadows 

„ barley 

„ wheat 

M tying up, stooking, and raking 
wheat 

Hand reaping;, binding, stooking 

Pitching in field and on to rick, including 
loading 

Tliatohing (straw provided, drawn), 5d. per 
100 sq. ft. for wheat. 

Thatching (straw provided, drawn), 4d. i>er 
100 st|. ft. for V>arley. 

Thatching, Is. jier Miuarc (straw not drawn). 

Cutting ixios and x>lacing in ‘wads’, Gs. ]>er 
acre. 

Cutting beans and stooking, 7s. to 8s. or lOi. 
])cr acre. 


4s. to Os, 
Gs. 

7a to 12i. 
2f.Gd.to4a 
Si. to is. 

Os. to Pis. 
lOs. tom 

Xs.io\s.2d, 


Section V.^ Prejwring Crops for Market 


Threshing by contract— Wheat,' 
Is. 4d. per quarter. 

Threshing by contract— Barley, 
Is. 2d. per quarter. 

Threshing by contract — Oats, 
lOtf. ])er quarter. ^ 

Winnowing, 2d. per quarter. 
Screening, ^ per quarter. 


Contractor finds en- 
gine and machine, 
with driver an<l 
feeder. 


Seetum VI.^Btaring Rod Crops 


Heaping swedee, and covering with straw 

and earth 

PuUina, cleaning, heaping, and covering 
ewedes 


Mai^— pulling, and putting ready for 

Man^— pulling, and throwing on to cart... 
Potatoee-tiathering after ploughina 

„ —digging, gathering, and filling 

oarte 

Ganrota— lifting, and filling carte (heavy 

erop) 

eSarrota— lifting, and filling carte (ordinary 

crop) 

Covering titengiilar heaps 6 ft. wide at bace 
with steaw and 8 in. of aofl, IQd. to la 
per rod in kagth. 


7t. 

8i. to9s. 
Gs. 

8s. 6d. 

Ids. 

20s.ie26ia 
20c. to 26s. 
IGi. 
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Seetim VII.-Livt Shock 

IV) t*ke full owe of ft dftiiy of eowft ftnd find milkeii, 
Is, 6 d» per oow per week. .it 

Sheep eheftring, 3t.6d.veT cow tor etook ^p. 

45 . i)er acoro for market sheep. 
Shepherd/irf. per lamb rear^ ^ 

6rf. to U per jiair of twini reared (extra 

HOTwSe,’ Id. to 2d. per score of eggs; 6d. per oouple of 
fowls; 3d. for old hens (extra wages). 

Pigpian, Sd. per pig weaned (extra wages). 

Seciion VIII.—Miscellatuous 

Trussing hay, 25. 6d. per ton. 

Trimming hedges, one year’s growth, 2id. per chain. 

,, „ two years* growth, 6d. per chain. 

Laying hedges, 2s. 6d. per chain. 

Gutting hedges, Sd. to 4d. per rod (not often let). 
Scouring hedges, 6d. per chain. 

Ihy-stone walling, 4d. to 5d. per yard. 

Stone breaking, 9d. to 2s. 6d. per cubic yard. 

Stone picking. Is. per cubic yard. 

Making faggots, 6a. per score. 

Digging 3-ft. drains. Id. i>er yard run in uniform clay 
soils. 

Laying pities in trench, id. iier rod. j-j j 

Pl^rlSp a genua of butterflies, including 
those generally known as ‘whites*. They lay 





Fig. l.-^Fisri$ brataiocs (White Cabbage Butterfly) 

their eggs upon vegetables, on the leaves and 
pods of which the caterpillars feed, committing 
great ravages amongst cabbages, turnips, rape, 
and mustam. The ^ree common species are : 

1. P, hrcuaicce (the White Cabbage Butterfly, 
or Large White). — It frequents fields and gar- 
dens from April to October. The male is white, 
with the upper wings tipj^d with black, and 
the under ones with a bla^ spot on the upper 
edge. The female has two larm black spots on 
the superior wings, and a splasn upon the lower 
margin ; on the under side the two black spots 
are appmnt in both sexes. The butterfly is 
nearly 3 in. across the extended wings (fig. 1, a). 

The female lays her bright-yellow, conicid 
eggs, in clusters of twenty or thirty, on cabbage, 
turnip, mustard, rape, radisk horse radish, and 
watercress leaves (fig. 1, b). The oaterpillan are 
■lightly hairy, men above, vellow beneath, with 
a yellow line <&wn the back, and lines of black 


and soon attacn tneir tans to some object, sus- 
pend their bodies by a thread, slip off their last 
skin, and change to shining chiysalides, of a 
pale-green tint, spotted with black (fig. l,d). 

A little fly called Polynetna lays its 

eggs in those of the butterfly. The caterpillar 
are punctured by AjpanUem glommUut^ the 
maggots of which come forth and form little 



Fig.2.— fiapi (RapeBced or Green>veined White Butterfly) 

yellow cocoons round the exhausted caterpillar ; 
Pimpla instigator also lays an egg in each larva, 
and thousands of the beautiful Tittle Pteromadus 
ouparum (fig. 1, s natural size, 1,/ magnified) 
likewise issue from them. 

2. P, napi^ Linn, (the Rapeseed or Green- 
veined White Butterfly, fi^. 2, above), is white, 
with the tips of the supenor wings, as well as 
the nervures, powdered with grey. In the female 
the nervures in the superior wings are darker, 
the apex blacker, with two large black spots be- 
yond the centre. On the under side there are two 
black spots on the upper wings, but the apex is 



Fig. a—iHifif rapes (the Small White Butterfly) 

yellow, and the nervures form grey stripes ; the 
inferior wings are pale-yellow ; the nervures are 
blackish ; the wings expand 2 in. (fig. 2, a). 

The sugar-loaf eggs are deposited singly on 
the under side of turnip and oablNm leaves 
(fig. 2, 6) ; but it is the central parts of the plants 
which the caterpillars principally destroy ; these 
are velvety and delicate green; the roiracles 
down each side orange (fig. 2,ci The chrysalis 
is pale greenish-white, fi^kled ; the beak and 

S unt brown (fig. ^ d). An ichneumon, named 
emitdes melanarius (fig. 2, e natural siao, 2, f 
magnifiedX breeds in numbm from the pupie. 
8. P. rap€B^ Linn, (the Turnip Butterfly, or 
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White), is very similar to P. hramom but 
smaller, expamling 2 in. ; the female is a little 
larger (fig. 3, a). The eggs also resemble 
th(^ of that butterfly, but the female lays them 
singly on the under side of the leaves. The cater- 
pilSrs, however, are totally dififerent (fig. 3, fi); 
they are velvety and green, the belly paler and 
brighter; there is a y^ow stripe down the back, 
and another along each side. They attain an 
inch or more in length, and change to chrysa- 
lides of a pale flesh-brown colour, freckled with 
black (fig. 3,c). The best remedy for clearing 
plants of these pests is hand-picking, as soon as 
th^ are visible. [j. c.] [c. w.] 

Plg^MnSy zoologically considered, form a 
large family of birds — Columbidte, widely re- 
presented throughout the world, especially on 
islands, and not^ly in the Australasian region. 
They vary from the size of a goose ifloura) to 
the size of a sparrow {ColumbigMlina). The ma- 
jority inhabit wooded country, where vegetation 
18 plentiful, and water readily accessible. Most 
are vegetarian, and many are very destructive to 
crops, though larvae, slugs, and worms are occa- 
sionally eaten. Unlike most birds, they take con- 
tinuous draughts of water, keeping the bill well 
immersed. All are in the habit of perching, and 
many difierent kinds are fond of sunning them- 
selves. The note is always a coo, but it differs 
greatly in character. Many species are gregari- 
ous, and huge flocks are sometimes formed, e.g, 
in the case of the Passenger Pigeon {Ectopiites 
migratoritU) of Eastern North America, now al- 
most extinct, which used sometimes to occur in 
literal millions. In most cases the nest is a rough 

? latform of sticks, and two w'hite eggs are laid. 

igeons are zoologically interesting in many 
ways — e.g, they produce by a degeneiution of 
the lining of the crop a creamy fluid, ‘pigeons’ 
milk’, which is given by botn parents to the 
young; some show highly developed conjugal 
affection; the trained ‘homers’ exhibit a strik- 
ing sense of direction. But perhaps the fact of 
largest interest is that the wild Rock -dove {Co- 
lumba livia) has been the origin of the domestic 
breeds which are now so numerous and so varied. 
Darwin has marshalled the evidence proving 
this point, showing, for instance, that the social, 
non • arboreal habits, the kind of cooing, and 
other characters of domestic pigeons point to 
Cohmba livia; that this wild bird has a wide 
range of distribution; that it is very variable 
in juumage, easily tamed, and actually domesti- 
cate; that all races of domestic pigeons are fer- 
tile when crossed, and their offspring are usually 
fertile— -two facts which point to one origin for 
all; that all domestic pigeons tend to revert 
to the type of the Blue ]E^k-dove; and so on. 
Besides Oolumba livia we have in Britain the 
Wood Pigeon (Colftmba paltmbut), the Stock- 
dove (Columba cmoi), and tbeTurtle-dove {Turtur 
vommunis). [j. a. t.] 

Do m estic Breede or.— There 
are a great many varieties of fancy pigeons. 
Opinions differ on their origin, but the gene- 
rally accepted belief is that all varieties have 
■prong from one parent stock — ^the Blue BocL 
f^cy pigeons are very extensively cultivated 
in the way of hobbies, and particularly for ex- 


hibition puiposes, not to speak or the pigeons 
kept for racing, which forms a sport or hobby by 
itself. Many hundreds of shows are held annu- 
ally, at whi^ thousands of beautiful and very 
valuable pigeons are exhibited, for prizes rang- 
ing from a few shillings up to gola and silver 
trophies of the value of 100 gs. The largest and 
most important of these exhibitions is the grand 
International Poultry and Pigeon Show, held 
annually at the Crystel Palace, Sydenham, Lon- 
don. At this show nearly 5000 fancy pigeons 
are staged for competition every year, their 
collective value being anything from £50,000 to 
£100,000. These biids compete for about 1500 
money pri^s, over 200 gold and silver cups, and 
other special trophies. Many small fortunes are 
invested in, and nave been made out of, breeding 
and exhibiting prize pigeons ; and much litera- 
ture has been publisned on the subject. The 
leading and most extensively kept breeds, how- 
ever, are as follows : — 

l^e Carrier is known as the King of Pigeons. 
It is bred in several colours, viz. black, dun, 
white, blue, silver, red, and pied. The head 
should be long, straight, and narrow ; the beak 
long, straight, and thick. The beak wattle is 
the most important property. It should be as 
large as possible, and its surface should resemble 
a cauliflower. The eye-cere should be large and 
circular ; the neck long and thin ; the tail long, 
but carried clear of jground. The bird should 
have a graceful carriage. See Plate. 

Pouters may be blue, black, red, yellow, &c. 
The rump, breast, legs, and belly, from a point 
just below the breast bone to the vent, should 
be white. The remainder of the bird should 
be one of the colours above named, except the 
half-moon marking, and about a dozen evenly 
distributed white j^thers on the shoulder butts, 
which should form a kind of rose. (See Plate.) 
Tlie chief chaiucteristic of the breed is the crop, 
which when inflated should be very large and 
globular, and distinguished by the aforesaid 
white half - moonlike marking well below the 
throat. Pouters should be tall, slender in ffirth, 
possess long legs set close together, ana the 
feet should oe covered with feathers. 

Pigmy Pouters are really miniature Pouters 
and should have the same properties, except 
that the birds altogether are smaller. 

A Norwich Cropper is also after the same 
style as the Pouter, and is shown in practically 
the same colours. It blows a larger crop, but 
is rather different in shape, and is clean-legged. 
It is also shorter in stature than the Pouter. 

The Fantail is a charming variety for ladies. 
The colours are whites, blacks, blues, reds, yel- 
lows, silvers, duns, saddles, laces. &c. The tail 
of a Fantail, which is its most distinctive pro- 
perty, should be fan-shaped, concave and cir- 
cular, closely filled with long, broad, evenly set 
feathers, well overlapping each other. It should 
stand on tip-toe, and walk in a jaunty manner, 
with the head thrown as far back as possible, 
and the chest, which should be round and broacL 
carried in a straight line with the le^ A good 
Fantail is constantly moving its head back- 
wards and forwards, accompanied hy a tremu- 
lous quivering of the body. See Plate. 



TVie Dragoon is one of the moet popular ya- 
rietiea It la shown in the following colours: 
blue, blue chequer, silver, silver cheauer, grizal^ 
red, red chequer, yellow, white, and mealy. A 
irood specimen should have a wedge -shap^, 
Broad skull, well tilled up behind the wattle, 
slightly convex from eye to eye, and with an 
unoroken curve from the base of the wattle to 
the back of the head. The beak should be hori- 
zontally in a line with the centre of the eye, 
thick and ending bluntly. The wattle should 
Ixj peg-shaped ; the cere small, liard, and finely 
laced; the neck of medium length and thick- 
ness; the breast broad and full; the tail and 
fiights short ; the carnage erect. See I^late. 

The English Owl is another very popular 
breed. Silver, blue, dun, chequer, black, red, 
yellow, pied, and mealy are the colours gene- 
rally met with. An English Owl should have a 
large and essentially round broad head. There 
should be no indentations or corners from the 
back of the head to the tip of the beak. When 
viewed in profile, the head should present an 
unbroken curve. The beak should be short and 
thick, and should be so placed as to form a part 
of the cui've above referred to. The eyes should 
be placed very centrally in the head. The bird 
should have a full gullet-loose skin reaching 
from the under mandible of the beak to the 
breast — and a pronounced frill. Its chest should 
be full and prominent, its flights and tail short, 
and its carnage jaunty. See Elate. 

Tlie African Owl is really a miniature Eng- 
lish, and the same remarks ap])ly, except, of 
course, that it is an altogether smaller biro. It 
is bred in the same colours as the English, with 
the addition of white and lavender. 

Turbits may be black, red, yellow, blue, silver, 
dun, and strawberry. The head, which is the 
chief property, should be large and wide, with 
a well -bulged and full frontal. The beak 
should be short and thick, the gullet and frill 
full, the flights and tail short, and the carriage 
bold and jaunty. At the back of the head the 
feathers form a peak and mane. Tlie only 
coloured portion of a Turbit are the wdngs or 
sides, the remainder of the bird, including the 
flight being white. See Plate. 

lioug-faced Tumblers are divided into two sec- 
tions — clean-legged and mulfed-legged. Muffed- 
legged means feather-legged. The colours of 
the clean-legged are mottles, rosewings, beards, 
balds, Whitesides, blacks, reds, yellows, whites, 
blues, silvers, chequers, grizzles, almonds, kites, 
agate^ and dun& The colours of the mutfed- 
legged are mottles, resewings, blacks, reds, yel- 
lows, whites, blues, silvers, badges, and saddles. 
A good Long -faced Tumbler should have a 
slightly oval and full skull, a straight, close- 
fitting beak, white eye, small cere, cobby body, 
spright^ carriage, &c. See Plate. 

The Short-faced Tumbler is very different to 
the Long-faced. The colours of this variety 
are almonds, mottlea agates, kites, self colours, 
balds, and beards. The head is often called t^e 
* knob \ the reason being that it should have a 
very full projecting frontal, and a large and 
droular crown. Its beak should be like that 
of a bullfinch — short, straight, and Uiin. In 


■in, the pmbler eniMt be too 

■m^ itonjp. It ahoold stend on it* toM 
end ite flight* should be carried below its tail ’ 
The Magpie k bred in the following coloan- 
black, red, yellow, dun, blue, and silver. Like 
the Turbit it is a particoloured f^eon, being 
white on the belly, thighs^ shoulSr coverts, 
and flights. It is a small-bodied bird. The 
head is long, fine, and thin, and the neck long, 
thin, and snaky. In shape it should present a 
long, thin, snakelike appearance, and its carriage 
should be giaceful and ladylike. See Plate. 

Oriental Frills consist of many different va- 
rieties, the principal of which are the Oriental 
Turbit, Turbiteen, Domino, Blondinette, Satin- 
ette, Vizor, Bluette, Silverette, Sulphurette, &c. 
To describe even a few of the different proper- 
ties, colours, &c., would require a lot of space. 
Some of these breeds have peaks like the Tur- 
bit, while others have not. Generally speaking, 
the shape of the head should be like that of an 
African Owl, as also should the shape. The 
markings, however, are about the chief feature 
of Oriental Frills. 

Another unique variety w the Jacobin, of 
which there are blacks, whites, reds, yellows, 
blues, silvers, strawberries, chequers, kites, and 
pied.s. The Jacobin has a very curious feather 
formation round the head. This is in the fomi 
of a hood. Coloured Jacobins should have white 
heads, flights, and tails. The flights and tails 
slumld lx* very long. The bird generally should 
have unusual length of feather. See Plate. 

The Show Homer is not used for flying pur- 
poses. The colours are silvers, blues, silver 
chequers, blue chequers, black chequers, silver 
duns, mealies, yellow chequers, red chequera, 
&c. A Show Homeris chief property is its 
head, which should, when viewed from above, 
present an oval appearance. In profile it should 
Be one long unbroken sweep from the tip of 
the beak to the back of the skull. The muzzle 
should be wide ; the body in pniportion to the 
head ; and the flights and tail short. See Plate. 

The Exhibition Flying Homer may be said to 
be the ordinary Pacing Homer bred for show 
properties and for exhibition purposes only. 
The colours are about the same as in the Show 
Homer. The bird should be what is known as 
straight in face. It should not have the round- 
ness or sweep of the Show Homer. The eye 
should be pearl in colour, and should be sur- 
rounded by as little cere as possible. The 
bird should be of medium size, short in tail 
and flights, deep in keel, with an alert, tight 
appearance. See also art. Homino. 

A curious breed is the Trumpeter. In colour 
it may be black, pied, white, mottle, &c. Over 
the h^, oomple^y covering the eyes, is what 
is known as the rose. Behind the latter, round 
the back of the head, is the crest Both the 
rose and the crest consist of drooping feathers. 
The feet are completely covered with kmg 
feathers — the longer the better. Trumpeters ' 
should be as large as possible. 

AntwerjM are divided into three clannee — 
long -faced, medium - faced, and short -Bssedi 
according, of course, to the length of their 
heads. The standard colours are silver dQn% 



VARIETIES OF PIGEONS 


1. White Fantail 

2. Black Magpie. 

3. Red Chequer Show Homer 

4 Blue Chequer Dragon 

5 Blue English Owl 

6. Blue Pouter. 

7. Black Camer. 

8. Red Jacobin. 

9. Yellow Self Long-faced Tumbler. 

10. Blue Turbit 
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moiliok red dieqeere, bines, and bine diequeie. dnst, and water that is fresh and oleam Fouled 
The chief propertv, as in manv varieties of or polluted water, sooner or later, causes trouble 
pigeons, is Qxe head. This should be ver^ large in a stud of prize pigeons. In addition to food 
and broad, the frontal full, the gape wide, the and water, pigeons kept in captivitj must have 
bttk thick, and the e^e-cere small The Ant- ^en to them what is known as prepared grits, 
werp is a lurge-sized pigeon. These are advertised in the weeldy papens 

Barbs are always whole-coloured — blacks, which are devoted to pigeon culture, ^me 
reds, yellows, duns, and whites. The skull grits are medicated, while others are simply 
should be large, the crown broad and flat, the sharp, hard flint broken very small These 
whole presenting a square appearance. The eye grits are eaten by the pigeons, and act as 
should be white and the neck thin. The beak grinders of the com in the birds’ gizzards. Old 
is short and thick. An important property is loam, bricks broken to the consistency of coarse 
the eye-cere. This should he large, round, and sand, broken oyster shells, river or ordinary 
coral-red in colour. sand, and other shell-forming substances may 

As to the management, breeding, and feeding also be given. Sand or sawdust may be used 
of fancy pigeons a g^t deal mi^t be said, as as a floor covering for the houses, and the floors 
many of tne varieties require very different of the flights may either be concreted or covered 
management and feeding according to their with coarse sand, strewn over a floor specially 
individual requirements. The most successful prepared of clinkers and loose stones to keep it 
breeders specialize in one or two breeds, and are dry. High-class pigeons can stand much cold, 
thus able to keep their particular varieties under but not (uaughts and damp, 
the essential conditions required. Some breeds Prize pigeons, unlike common ones, are only 
of fancy pigeons are better if kept much in the allowed to breed for a limited period each year, 
open air, while others must be kept strictly pro- The pairs are mated up, say, about St. Valentine’s 
tected from the weather. All pigeons should Day, and separated about the end of July. The 
have plenty of fresh air, but those whose colour, remainder of the year the cocks are kept apart 
plumage, &., are affected by the sun, wind, and from the hens, the former all beingplacea in 
itiin, must — if they are intended for exhibition one loft and the latter in another, ^le breed- 
purposes — be protected. Such varieties as Dra- ing season is one of the most impoi*tant, and also 
goons, Pacing Homers, and the High-flying va- the most enjoyable in a pigeon -keeper’s hobby, 
rieties are better with more or less liberty and Upon the skill displayed in correctly mating 
fresh air; while Carriers, Barbs, Fantails, Jaco- the birds — the balancing of one’s faults with 
bins, Turbits, Long- and Short-faced Tumblers, , the good properties of the other— greatly de- 
Orientals, Pouters, Pigmies, English and African pends the success of the breeding operations— 
Owls, Magpies. Trumpeters, Aix:liangels, Show the production of the prizewinning specimena 
Tipplers, Scandaroons, I^uiis, and other varieties Much care and study are bestowed upon this 
of colour and feather properties, are better if branch of the pigeon -lover’s art The short- 
kept wholly or partially protect^. In conse- beaked varieties (3 fancy pigeons cannot satis- 
quenoe of the great value attached to exhibition factorily feed their own young. For these, corn- 
specimens, and the consequent risk that would mon pigeons have to be employed as fevers. 

run if they were given their entire liberty The eggs when laid, or the yemngsters when 
like common pigeons, the general plan is to hatch^ are transferred from the prize pigeons 
keep them in what is known as lofts or houses to the common ones which are known to have 
— &cing south preferred — from which they are laid at the same time. [j. a. w.] 

allowea to go into enclosed and commodious Plf^Mns — Dmman to Oropo.— Very 
wire-netted pens or flights. The birds are thus serious damage is caus^ every year nn almost 
enabled to obtain the necessary health-giving every farm by pigeons which, unlike some other 
fresh air, without their owners running the risk birds or animals which live at the farmer’s ex- 
of losing thenL Tbe pens or flights are either pense, seem to bring little if any advantage 
entirely open or partially covered in, according to compensate for the valuable fo^ they con- 
to the special requirements of the pigeon-keeper, sume. In this way the Wood Pigeon is more 
Most pigeons are better with as much fresh of a rogue than the Hook, for whom something 
ain li^t, and sunshine as they can obtain. good can be said. It has to be admitted that 
The fe^ng varies somewhat, a little altera- the pigeon, at certain seasons, eats and destroys 
tion being necessary for some breeds. Gene- the seeds of a few weeds, but for the most pait 
rally, it may be taken that fee^g twice a day, be prefers clovers, turnip leaves, barley, oats, 
morning and evening, is sufficient, and that a potatoes, and swedes, and above all the seeds 
mixture of equal parts of small, sound New of p^ and vetches. 

Zealand or Tasmanian peas and tares, with a Wood pigeons are exceedingly wary, and the 
half quantity of wheat and small maize, is a destruction of them to an extent sufficient to 
good all-round mixture, and is a suitable food affect their numbers is a matter of great diffi- 
R>r most varietiea As an occasional stimulant culty. In summer they appear singly or in 
or pick-me-up, a little hemp and canary seed twos or threes, but in winter they are gre- 
may he given. Fredi, pure drinking water garious and often the flocks are very large, 
must be supidied daily, and that in a suitable As has been indicated, the favourite food of 
vessel wbereDjr the birds cannot foul the water, the Wood Pigeon is grain when it can be got. 
Pigeons are dean and dainty feeders, and it is either at seeatime or when it is ripening or 
fmnntisi that blghlv bred, valuable raedmens standing cut in the fields ; but at certain seasons 
diould have com tnat is sound and me from he is very fond of clover, and many promising 

val rr 
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fittidi hsTB been rained by hie attentione. The 
leairee oi young tumiM eeem aleo to be approved 
ae articlee of diet He ie not only pi^ial to 
what ie of vaiae to the ftmner, but hie appetite 
ie great, and the deetruction and loee he can 
oauee in a ehort time is very eerioue. In the 
year 1694 Sir John Gilmour of Montrave made 
a moet thoroughgoing investigation into the 
manner of life of the Wood Pigeon, and he has 
recorded his experiences in the 1896 volume of 
the Transactions of the Highland and Agricul- 
tural Society j^. 24). To this article the reader 
is referred. There it is shown, by exhaustive 
tests, not only what food pigeons but 

the season of the year when they get it. There 
too it is demonstrated that the se^s and leaves 
of noxious weeds form only a small part of their 
<het, and that they have little taste for insects 
or worms, save only for their nestlings when 
they are very young. Altogether the Wood 
Pigeon is one of the worst visitors the farmer 
has among the birds of the air — a visitor who, 
in return for all the food he takes, practically 
pays nothing in service. [w. b.] 

•hootlfflff of>— Pigeon shoot- 
ing hardly comes within the true (kfinition of 
sport, for all the elements of danger, hardihood, 
and nerve are lacking. The bird usually has 
a very remote chance of escaping, and pigeon 
shooting is for that reason considered by many 
to be unsportsmanlike and cruel. It alSTor^ 
however, a good test of skill in marksmanship, 
for all the conditions are under control and can 
be equalized in the case of each competitor. 

Tm usual method of procedure ie as followa 
Kve traps are placed on the arc of a circle, at 
distances of 5 yards from each other. At the 
centre of the circle stands the shooter. The 
radius of the circle varies from 22 to 31 yds., and 
may be varied according to the skill of the com- 
petitor. Handicaps are arranged by altering the 
length of the radius. In eacn trap is placed a 
pigeon. The opening of the traps is effected by 
pidling a string held in the hand of a man told 
off for the purpose. By a mechanical contriv- 
ance this single string is made to communicate 
with each of the five traps, and to open one of 
them at haphazard; so that neither the operator 
nor anyone else knows beforehand which trap 
will open when the string is pulled. The bird 
is fired at by the shooter as it rises from the trap, 
but a point cannot be scored unless it falls and 
is retrieved within a fixed boundary, whose dis- 
tance varies in different clubs. Aftw each shot 
a new pigeon is put into the trap from which 
the previous pigeon was released. The bird 
commonly used tor the purpose is the small blue 
rock pigeon, which is very quick on the wing. 
The shooter, after taking up his position, gives 
the word for pulling the string. It is b^ for 
him to face the middle of the five traps, in order 
to be equally prepared, from whichever one the 
pig^n escapes. [h. b. r. *.] 

— BrMdlnSi PMCHngg, afi4i 
iflAiMl^paifiWist cfli — ^There is a very general 
neglect m the selection of the breeding stock. 
Any young sow which has not been operated 
upon is, in the opinion of so many persons, good 
enough for a brcMMl sow, and any bw, proiSded 


its servioes can be Moored sf a low lee or pur- 
chased for a little money, is omiaidered good 
enough for stud purposes. It is admitted that 
a pure-bred male descended from parents whidi 
have been carefully Mlected daring several gene- 
tions for certain special qualities, partictdarly 
those of form and early maturity, will, even 
when mated with an inferior dam, transmit 
with tolerable certainty those particular quali- 
ties to their joint produce; and further, that 
this power is greater in the male than in the 
female parent. Such being the case, it is im- 
perative for the pig-breeder to endeavour to 
secure the services of a boar which possesses the 
qualities of early maturity, quick growth, and 
quiet disposition, and to lie or the form desired 
in the matured pig. Even when the head of 
sows is small it should be possible in the large 
majority of cases to make an arrangement with 
one’s neighbours to conjointly purchase a pure- 
bred boar, and for one to keep the boar at a 
fixed price for its feed, a charge being m^e for 
all sows. 

Now that the majority of the consumers show 
a marked preference for small joints of high- 
quality meat from animals which have ma- 
tured early, the advantages arising from the 
selection oi a sire of comp^ form and possess- 
ing quality of flesh, bone, and hair are increased. 
Esproial care should be taken when selecting a 
boar that it is of a quiet disposition, as nothing 
is more hereditary than bad temper and irrita- 
bility, two qualities which greatly retard the 
fatting process of their owner. As the size and 
weight, and to a certain extent the form, of 
the fat pigs required in different localities vary 
considerably, it will be advisable to select a boar 
of that size and form which the desired type 
of pig should possess, due consideration being 
given to the lightness but width of the head, 
lightness of offal and of the shoulders, length 
and depth of body, squareness and depth of 
hind quarters, straightness of legs and their 
petition — well outside the body — all combined 
with masculine character. With regard to the 
selection of the sow very similar points should 
be sought, but she may he less compactly built 
and of grMter size and length ; moreover it is 
imperative that she should possess a well-shaped 
udder, with the twelve or fourteen evenly placed 
teats commencing as nearly as possible to the 
fore legs. The time of year have some 
influence, but generally the best age at which 
to commence breeding is when both male and 
female pigs are about eig^t months old. To 
use a young boar or to mate a young sow at 
an earlier age tends to check develcmment and 
also to hasten the end of the period of useful- 
ness ; whilst if the young sow be of a fat-pro- 
ducing breed and not mated until she is a year 
or more older, a difficulty sometimes arises when 
an attempt is made to get her in pig; and besides 
this, a sow of this character is less ukely to prove 
to be a good suckler thmi if she had produced 
heHS^ litter of pigs ere ^ was a year old. 

poses shovdS^SfoperaS^ imn wheoi abent*^ 
weeks old. Of late years the system of leaving 
all the aow pigs unspayed has been soBMwbat 
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gtneimllj foUoirsd; the excoMs being that a cer- 
tain amount of risk attended the operation, and 
that a trouble, aa well as expense, exiat^ in 
finding a comMtent operator. Nee^esa to say, 
the trouble and risk exist largely in the imagina- 
tion of the owners of the {sga, whilst the loss to 
the owner, butcher, bacon curer. and consumer is 
certain, and fiu: more considerable than is gene- 
rally believed; as after the sow pig has reached 
the age of five or six months, not only will she 
fail to make flesh, but on thi^ or four da 3 r 8 in 
alternate periods of three weeks, she will be a 
source of worry, and a nuisance to all the other 
igs with which she can come in contac^ ren- 
ering them restless and temporarily thriftless. 
>^en at last the unspayed yelt or young sow 
becomes fit for the butter, her flesh will be 
greatly deteriorated, and in some cases unfit for 
the ba(x>n curer if she be slaughtered during the 
period of oestrum, as the b^ly portion of the 
side of bacon will be * seedy’ or discoloured, due 
to the impossibility of extracting the whole of 
the blood from the inflamed udmsr. 

Opinions vary greatly as to the best way to 
feed pigs of the various ages. The following is 
the system which the writer has followed with 
more or less success for about half a century. 
The sow pigs intended for breeding purposes 
are usually weaned w^hen about eight weeks 
old ; this period being extended when the dam 
is becoming aged or when she is very young, 
and ill both instances had become reduced in 
flesh. This extm two or three weeks’ good feed- 
ing with the pigs often proves very satisfactory 
to both mother and produce, the former becom- 
ing more vigorous, so that when mated a few 
days after the pigs are taken from her, she makes 
a good start in theproduction of a strong and 
numerous litter. The best single food for sows 
suckling their pi^ and also for ^he latter when 
weaned, is the o&l from the grinding of wheat, 
which in varying districts is termed * sharps’, 
* randan’, ‘middlings’, ‘thirds’, &c.; whilst the 
best addition to this, if it be procurable, is skim 
milk, then separated milk, buttermilk, and whey, 
all in comparatively small quantities, and fed at 
first through the sow, then subsequently, when 
the pigs ai*e a few weeks old, mixed with their 
fo<KL If the separated milk be fed in large 
quantities, indigestion and constipation attack 
the youngsters. This can be partially remedied 
by adding some form of oil or fat, but then 
there is a risk of making the food too rich for 
the digestive organs of tne little pigs. Besides 
this, it has been proved that the proportionate 
benefit derived from feeding skim or separated 
milk to pigs of all ages becomes graduuly re- 
duced as the quantity is exceeded teyond a com- 
paratively low point For instance, the feeding 
value of 8 lb. of skim milk per day given to a 
kittening hog is at least twice proportionately as 
great as thnce the quantity. It might also be 
noted that skim or separate milk will give the 
best monetary return n fed to young rather than 
to old pigs, save to sows wluch are rearing a 
litter of bonhama 

pig-breeders contend that it is advisable 
b> give toe brood sow a rest for three weeks or 
more alter the pjgs are weaned. This means 


that one period of OBstrum must be allowed to 
pass without advantage being taken of it There 
may be instances when this plan might with ad- 
vantage be followed, for instance when the sr>w 
has l^n allowed to become very reduced in 
strength and flesh. But this unfortunate state 
of affairs ought to have been avoided. The reme- 
dies are several, amongst them better and more 
judicious feeding whilst the sow is rearing her 
pigs, especially in the fourth and fifth week of 
that period: the adoption of the plan of allowing 
the pigs to remain on the sow until they are ten 
or more weeks old; or in care being taken not 
to leave an undue number of pigs in each litter 
on the sow. Any sow which is not in good and 
vigorous condition after the adoption of one or 
more of these suggested systems, may wiUiout 
serious loss from the breeder's point of view be 
fattened off and converted into sausages. 

The same fr»od may be continued to the young 
pigs after they are weaned as was given to them 
pnor to the weaning. When they are from three 
to four months old, barley, oat, pea, or wheat 
meal may be gradually ada^ to tne sharps fed, 
until when the pigs are five months old the 
meal, and if procurable a little milk, becomes 
the chief food. In the spring and summer, 
tares, clover, lucerne, cabbages, or other green 
food in moderation will be of great aasistanoe in 
the fattening process; whilst in winter, mangold, 
turnips, swedes, kohlrabi, cabbages, &c., will take 
their place. Ibe results of many experiments 
have conclusively proved that, save for potatoes, 
cooking vegetable food is not economical nor 
beneficial. 

The weight at which these larger fat pigs 
should be sold will depend very considerably 
on the market to which they are to be con- 
signed; but it is generally acknowledged by 
those who have carefully weighed the food and 
the pigs, that as the size, weight, and age of pigs 
increase, so does the quantity of food needed for 
an equal gain of weight increase. A series of 
experiments carried out at several of the agri- 
cultural ooilegM proved that two-tbirdb more 
food was required with pigs weighing about 
300 lb. to make a gain eoual to that made by 
pigs of about 50 lb. ; so that not only does the 
cost of manufacture of pork increase with the 
weight of a pig, but the pork produced nMtlises 
a corresponoently reduced price on the market. 
Nothing in connection with the interesting pig- 
carcass competition has more clearly provra 
this fact, or has proved of greater value to pig 
breeders and feeders. In the production of those 
small pig carcasses which weigh some 60 to 
70 lb. ana realize so profitable a price in London 
and some of the towns in southern England, a 
more forcing diet may be employed at the age 
of about three months, since the object is to make 
the pig fat when it is from sixteen to eighteen 
weeks old. The risk of overfeeding — with its 
attendant reeults, tenderness of feet and stifT- 
ness of joints resulting from too stimulating food 
and a limited amount of exercise— may be run, 
as should symptoms of these troubles appear, 
the pig can be sent to the butcher without any 
great appreciable loss, whereas a lengthy pig 
mtended for lat pork or bacon would not at 
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four months old make a good carcaee of porket 
pork. 

The oldfashioned system of keeping pigs in 
a store or growing condition for sevenu months 
on a maintenance diet is gradually giving place 
to the more rational and profitaole system of 
growing and fattening simultaneously, as by 
%is means the cost of merely keeping the pig 
alive for some months— and this will amount 
to the value of at least 3 lb. of meal j^r day— 
is saved, the whole of the food value of the rich 
food during the fattening process is utilized, a 
greater number of pigs can be fattened in the 
same premises, and the meat from the younger 
fat pig will realize a higher price and meet with 
a better demand on the market The older and 
bigger pig is a less profitable and efficient manu- 
facturer of meal into pork, and that of lower 
quality, than the younger pig, since the cost of 
keeping the machinery running a longer time 
for similar results is greater. When looked at 
from eveiy point of view the greatest profit is 
realizable from the system of intensive feeding 
from an early age of the pigs, since not only will 
the pork cost less per pound to manufacture, but 
it will realize a higher price and meet with a 
more ready sale. 'Die cost of keeping well-bred 
boars as well as sows during ^e first three 
parts of the gestation period is comparatively 
small, as they will consume so many scraps, 
roimh and inferior and cheap food. 

Ine boar is best kept in an enclosed place 
with a shed for shelter, but the sows will pro- 
duce more pigs and rear them better if allowed 
the run of a large yard, or a grass field. The 
latter will furniw the larger part of the food 
required for a brood sow, save during the last 
month of her period, when some more concen- 
trated food, such as maize, peas, or beans which 
have been soaked in water for at least twenty- 
four hours, should be given. It is advisable not 
to give the brood sow food of too bulky and 
innutritions a chai’acter during the latter part 
of the time she is carrying her litter, or trouble 
may supervene when she IS farrowing. During 
a fortnight prior to this last operation she should 
have b^n Kept at night in the sty or house 
in which she was expected to farrow. There 
are differences of opinion as to whether newly 
weaned pigs should be fed at least four times 
per day ; and whether it is better to feed fat- 
tening pigs twice or thrice daily. The writer 
believes in fi^uent feeding on as much food 
as the pig will at once clear up with evident 
relish, ^me pig-feeders adopt the plan of con- 
tinuing week after week to teed the fattening 
pig on, say, barley meal, whereas the writer 
would recommend a mixture of meals, with an 
occasional chans^ of diet, and even an occasional 
absence of food the omission of one of the 
ordinary meals. Some persons will recommend 
the mixing of medicine at regular periods in the 
food of the pig^ whereas tms should certainly 
be unneoesHiry if the food be intelligently mixed. 
The problem whether the meal should be fed in 
a dry state, or mixed with a small or a luge 
quantity of moisture, will be best determined 
by the f^er, who will be able to satisfy him- 
self as to the special circumstances ; so &r the 


experiments carried out have favoured the sys- 
tem of giving the meal and the water sepa- 
rately. But there can be no doubt that it is 
advisable to have all corn which is fed toj^ 
ground as fine as possible, as the object in fM- 
ing a pig is to secure the greatest pwible quan- 
tity of nutriment from its food with the least 
effort or use of energy on the part of the pig. 
The complete disintegration of the corn can be 
effected at a much less cost by the aid of steam 
and a mill than by the teeth of the pig. See 
also arts. Fattening of Farm Animals ;^tion8. 

[s. s.] 

PlSWf BrMds and OlaMlHeatlon ef. 

—Some thirty years ago a society of pig-breeders 
was formed with two objects in view: (1) to 
secure the registration of pedigreed pigs; (2) to 
draw up a scale of points for each pig breed. 
Since the institution of this society many changes 
in the art of breeding and in the popular pig 
types have taken place; and what were formerly 
regarded merely as local and unimportant types 
have since been officially recogniz^ as forming 
distinct breeds. The leading breeds to-day are: 
Berkshire, Large Black, Large White, Lincoln 
Curly -coated. Middle White, and Tam worth. 
The Berkshire and the Yorkshire— the latter 
including the Large White, the Middle White, 
and the Small White varieties — were the oldest 
recognized breeds. Until about 1890 the Small 
Black was also regarded as a distinct breed by 
the Smithfield Clm) and the Royal Agricultural 
Society of England, but, like tne Small White 
Yorkshire, it has ceased to be kept pure. 

The oldfashioned dark-chestnut or mahogany- 
coloured pig of Staffordshire, Leicestershire, 
was greatly changed in character about a quarter 
of a century since, and ac(}uired the status of a 
pure breed by the recognition of the National 
Pig-breeders’ Association. The breeders of those 
long-sided black pigs in Suffolk and Essex, and 
those admirers in the West country of the large 
and somewhat coarse black pigs, together formed 
a society to which the name of the Large Black 
Pig Society was given, whilst the most recently 
admitted pure breed is the so-called Lincolnshiro 
Curly -coated p^, which is mainly produced in 
Lincolnshire. Tne characteristics and qualities 
of these various types and forms of pigs are 
briefly described under separate articles. Be- 
sides the above-mentioned breeds there are 
several which possess a considerable amount of 
local interest The chief of these are also re- 
ferred to separately. [s. s.] 

PIff BnMKfSf Mnts and Oharmetan- 
iatlos of. — To give a scale of points specially 
applicable to each breed of pigs would occupy 
much space. It has therefore been deaned advis- 
able to draw up a scale apportioning the value 
which may be assigned to those general points 
which would be considered of commercial rather 
than of fancy value, and yet be applicable to 
all breeds of pun. In addition, the special idiar- 
acteristics peculiar to each bree^ or sought after 
by judges or purchasers, are given, as well as 
a bst of those points which are undesirable 
or should disqualify their possessors when in 
competition for praes offered at the various 
shows. 
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Bmi Ik^t* Vnt wide between the een 6 

#aiv dm, of eniying length, end Mnged with 

fine hnir ... S 

JoubI smell end light 2 

Ntck long end mnsenler 3 

Chui wide end well let down 4 

SkomJUUn obUqnely leid end nenow on top ... 6 

Girik eioond the beert 4 

Badt long end stndght 5 

8idu deep 0 

ilibi well sprung 6 

Loin breed end not drocming 3 

Bdly full end thiok, wi& et leest twelve tests 

pieced eqnidistent 6 

Ftanka thiw end well let down 5 

Qnarim'i long, wide, end strsight from hip to 

tail 5 

Hamt broe^ full, end meaty to the hooks ... 7 

Tail set on high, not coarse 2 

Ltgt straight end with flinty flat bone 6 

AnkltM strong and compact 4 

PoMUnu short ^ springy 2 

Ftd Arm and strong 3 

Bair long, straight, and silky 4 

Evenness of fled and freedom from wrinkles in 

the skin 5 

Action free end clean, without swaying of hind 

quarters 4 

Symmetry, general style, and contour giving 

proof of careful bre^ng 5 

100 

Berkehires 

Colour black, with white blaze on the face, 
white feet, and white tip to the tail 
Ears erect 

OhjectioiM . — Narrow forehead; short snout; 
heavy jowls; thick, coarse, or much inclined 
forward ears; white or rusty patches of hair. 

Tamworths 

Colour golden>red, long snout, with pricked 
ears. 

Objections . — Black hairs, black spots on the 
skin, upturned snout, drooping ears. 

Large White Torkshires 

Colour white. 

Carcass long and deep. 

Ears long and incline forward. 

Obisctions . — Blue spots on the skin; coarse, 
pendulous ears; heavy jowls; coarse skin and 
nair; black hairs. 

Middle White Torinhizes 

Same as Large White, save that the ears 
should be erect and smaller. 

Large Blaoks 

Colour black. 

Ears long and thin, covering the eyes and 
snout 

Lfaeohuhire Csrly-ooated 

Colour white. 

Hair curly. 

Ears long and thin, covering the eyes and 
snout 

Gbioeral FAiLiHOSi^Mane or ridge of coarse 
hair along the back; coarse hair, skin, and 
bone; round ankles, and soft, porous bone; 
weak pasterns; splaved feet; bent legs; thin 
fore-and-aft flanks; light middle; Wnd teats; 
rupture ; rigs, or one testicle only in the scrotum; 
inaiffsrent nmvement ; bad temper. [a. a.] 


PiMS fbr Baiooiw— The fuk pig which real* 
iaes we highest price for baoon-cunng purposes 
is one weighing alive from 200 to &0 lb., or 
about 156 lb. when dressed. This will furnish 
a aide of bacon of about 60 lb. The pig should 
be long in the back from shoulder to mp, deep 
in the sides and thick in the flank, witn hams 
long and thick, shoulders and fore quarters 
generally as light as possible consistent with 
constitution, since the head realizes little, and 
the neck and shoulder only a great! v reauced 
price; the bone, hair, and akin should be flne, 
as these give a good indication of the quality 
of the meat. In fact, the object of the pi*oduoer 
of a fat pig for bacon manufacture should be 
to breed one with the greater proportion of 
middle, since that realizes by far the highest 
price ; a smaller proportion of hind quarters, as 
the meat is of a lesser value; whilst the head 
and fore quaiiers realize aliout one -half as 
much as the middles, and much leas than the 
hind quarters. [s. 8.1 

PIMB for Pork>— Those fattened pigs which 
from their feeding and conformation may be 
specially produced for the manufacture of mild- 
cured bacon will furnish pork of the finest quality 
for consumption in those districts in the northern 
poi'tion of England where larger joints of fatter 
pork are in demand. But the moi‘e geneial mean- 
ing given to the term fresh pork, especially in 
the southern portion of the kingdom, is the meat 
of fattened hogs weighing when dead from 60 
to 150 lb. In Loudon and other of the largest 
towns comparatively few pigs exceeding 100 lb. 
live weight meet a ready sale at best prices. 
This class of pig is termra a jointer, porker, or 
porket pig, and is consumed very largely when 
roasted. 

Although the consumers set the most value 
on the middle and hinder portions of the porket 
pig, as on that of the bacon pig, yet the type 
of pig most suitable for the bacon-curer’s pur- 
pose IS not perh^ exactly that type wnich 
IB the most prolinc for the pig -breeder who 
breeds and feeds for the porket trade, since the 
longer and more growthy pig does not mature 
so quickly, nor is the meat &om it of quite so 
suitable a character for the jointer trade, as by 
the time the pig is fit, or as it is termed ripe, 
for slaughter, the carcass will have become too 
heavy. A smaller and more compactly formed 
pig, and one which will mature at a younger 
age, is therefore best for the roaster fresh 
pork trade. The Middle White Yorkshire or 
the Berkshire, and in many instances a cross of 
these two breeds, is preferred, since these pigs 
are finer in the bone, shorter in the body, and 
can with attention be made to furnish a carcass 
of 60 to 70 lb. at from four to five months old ; 
the former breed and the produce of the white 
boar from the black sow oeing selected, since 
the pigs with a white skin look better when 
dressea, and are more sought after by those 
buyers who study appearance and flavour rather 
than mere cost Although these porket pigs 
are consumed during the whole of the year, yet 
the greatest demand for them is daring the 
cooler weather, from the month of Septmber 
to April Thousands of these pigs, of uniform 
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tirp« and bharaoter and dame of fatneaa, are 
imported during the aeaeon from Belgium, Den- 
mark, and Holland ; but if the English breeders 
would take an equal amount of trouble as do 
their foreign rivals, in breeding the right type 
of pig, in feeding it on as suitable food at as 
early an age, and then marketing a uniform lot 
of carcasses, they would have no great difficulty 
in securing the oest market The object should 
be to produce a lengthy but compact pig of 
quick growth which will mature early, success 
in the manufacture of this special class of pork 
is mqre readily and cheaply obtained when the 
feeder has for use daily onals. In addition to 
these mentioned kinds of fresh pork is that 
req^uired for the manufacture of pork sausages 
ana pork pies. Fat pigs of a considerable age, 
whicn may or mav not have been used for 
bi^eeding purposes, form a portion of the supply 
of this class of pork, which realizes a compara- 
tively low price. On the other hand, in the 
district round Birmingham, the type of fat pig 
most generally in demand is one weighing some 
3fi0 lb. alive, the pig being of the larger varie- 
ties and fattened to a greater extent than is 
common in the more southern portions of the 
kingdom. The cause for this demand for meat 
from older animals made more fat than usual is 
said to be the consumers of pork being mainly 

K rsons who are employed in severe manual 
30ur, or whose vocation causes them to con- 
sume cold meals. [s.6.] 

Typholcif a popular name for swine 
fever, a aisease of pigs of a highly infectious 
and contagious typhoid character. See art. 
SwiNB Fkver. 

Pill. See Armadillidium and Woodligs. 
Pimpernel (Anagallis) belongs to the nat. 
ord. Primulacece; it is distinguished by the 
wheel-sliaped corolla, and by tJie capsule fruit 
opening by a lid (pyxis fruit). The species ai*e 
sughtly poisonous. 

Scarlet Pimpernel, or Poor Man’s Weather 
Glass (Anagallit arvenm)^ is an annual coi*nfield 
weed 6 to 18 in. high, with opposite, ^g-shaped, 
ribbed leaves without a leaf -stalk. Tlie corolla 
is coloured often scarlet, sometimes white with 
a purple eye, and sometimes blue ; in fine weather 
it remains open from about eight in the morn- 
ing till four in the afternoon, but on the ap- 
proach of rain it immediately closes up, being 
excessively sensitive to moisture. 

Bog Pimpernel {AnagaUU tmeUa) is a dwarf 
creeping perennial of bogs, only 3 or 4 in. high. 
The flowers 01*6 ix>8y, wiUi dark veins. Yellow 
Pimpernel is L^imaekia nentOiMtiu [a. n. x*a.1 
Plilp (Pinus) is the only indi^nous Britisn 
genua of the Abietinese tribe of the nat. ord. 
Ooniferm. It differs from all the other genera 
(Spruoe, Hemlock, Silver Fir, Douglas Fir, Larch, 
aiA Cec lar) in having very elongated, spirally 
anwnged, persistent, evergreen leaves, earn usu- 
ally from tne second year onwards endosed by a 
riieath and divided into from two to five needles; 
cones ripening only in second year, and with nar- 
row oone-soales more or leas thickened towards 
the apex; and resin-ducts varying in number 
and cwpmtiom The flowers are monoeoiousi 
the aalM being in oatkins and the pollen oells 


winged, while the seed-wing, broad above^ is 
attached to the seed by two dawlihe prnnnswia 
The cotyledons vary in number, but are three- 
sided and usually entire, while the primordial 
leaves are denticulate. The pines are all ever- 
green trees of large size indi^nous to the hilly 
regions of Europe, Asia, and AmerilA They do 
better on a poor than a rich soil, and they all 
thrive best on light, dry, porous land; and, like 
all other conifers, do not grow well in a smoky 
atmosphere, nor do they succeed on heavy, wet 
soil ^ey are mostly light- demanding trees, 
yet they usually grow gregariously and form 
pure woods over large areas, though only bear- 
ing a much smaller number of stems per acre 
than shade-enduring Spruces or Silver and Dou- 
glas firs (except Weymouth Pine, which endures 
I a large amount of side shade and forms fairly 
dense woods). Even when growing isolated, 
pines usually shed most of their lower branches 
and form stiiiight, clean boles with a thick bark 
that becomes much fissured. The leaves persist 
for from three to six years, according to the 
species and the quality of the soil and situation. 
On old trees the crown generally becomes oval 
or flattened (in place of remaining conical as 
in spruces and firs). Most pines form a deep 
and wide -spreading root system with a well- 
developed taproot, which enables them to resist 
strong gales. But their branches are brittle 
and apt to snap under pressure of heavy snow. 
Of the very numerous known species of Pine 
only one is indigenous to Britain, the Common 
or ^‘ots Pine (jP. 9vlvatica\ which once formed 
more or less pure forests over the greater part 
of the Scottish hills. But many species and 
varieties have been introduced, chiefly htim 
southern Europe and North America, and are 
now cultivated either as timber crops or for 
ornament, an impetus in this direction having 
been given by the custom of making *pineta’ on 
large estates, which formed valuable collections 
of conifers in different parts of Britain. These 
include pines with (1) geminate leaves (each 
divided into two neeoles): Soot^ Austrian (ous- 
triaoa)y Corsican (ZoricibX Maritime or Cluster 
(Pi»a9t0r\ Taurian {Palla9uma\ Bed (rstiaoiti), 
Pyrenean (pyrenaioa), Dwarf or Mountain 
{Mugho and PumUio)^ Scrub (mops). Bishop’s 
or ]rackle-coned (muricata), Persian (persicat 
Stone or Umbrella (PiasaX Aleppo (haUpmm$)^ 
and Banks {Banksiouw); (2) ternate leaves (usu- 
ally three, sometimes two or four needles): Ger- 
ard’s iperardiana\ Large-ooned {Cot^Uen^ Laoe- 
bark (Buy^sanaX Yellow {pondero9a\ Bentham’s 
(BsitMomtaiio), Rtch {riguia\ Beniarkable (ta- 
tigni^ Sabine's {Sahiniana\ Jeffrey’s (Jejfregu), 
and IHiberculate (tuhereukUa); (3)quinate leaves 
(usually five ne^es): WeymouM or White 
iStrobus)y Cembnui {Cinibra\ Himalayan or Blue 
i§xoeUa)f Lambert’s (ZosahsrtigaaX Mexican 
(Montetum<g\ Californian Mountain (marUicoia), 
and HartWM’s {BarmmgiCy But this is only a 
very inoonrolete list of tha many pines iniro* 
duQsd into Britain during the last two oanturiis^ 
sinoe the Whits Pine was brought from North 
Amsrica Lord Weymouth in 1706. In Bii* 
tirii forestry the pines d most importanoa am 
our native Soots Fins^ the Austiian (see An- 
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triah PmX CondouH) and Maritime or dnetor 
Pines in^tigenouB to southern Euro^ and t^ 
Weymouth Pine introduced from North Ame- 
rica in 1705 by Lord Weymouth, and easily 
distinguishable from these other four by its 
five-needled leaves, and by its very elongated 
pfde-brown cones having the cone-scales only 
slightly thickened near their tips. Apart from 
wril- marked but purely botanical differences, 
these European spiles are usually easily dis- 
tinguishable by their habit of growth, foliage, 
ana cones. Thus tlie Soots Pine has compara- 
tively short and bluish -green needles (1^ to 
2^ in. long); a light-copperv or orange-coppery 
bark, becoming darker and thicker near the base; 
and more or less conical and reddish-brown de- 
pendent cones (generally in pail's) with a dull, 
unpolished surmce. The Austrian Pine has a 
spi'eading habit of growth; a darker blackish- 
grey bai^ iissuring up to the crown; longer, 
coarser, darker, stiff, prickly, and more pex*8is- 
tent needles (2 to 5 in. long); larger buds, cones, 
and seeds, the light - brown cones having a 
p()lished surface and usually standing out at 
right angles; and a large crown of open and 
wide-Bpi'^kding bt'anches, which are not so soon 
thrown off to form a clean bole. Tlie Corsican 
Pine has very regularly whorled, open, and hori- 
zontal branches, with still longer and darker- 
green foliage (4 to 6 in.), rather slender and 
often twisted, and the le^-sheaths are shoiter 
than on the Austrian Pine; while the cones are 
straight or only slightly pointed at apex, conical, 
solitary or in pairs, 3 to 4 in. long and 1^ in. 
broad at base, with seed larger than Austrian 
and about twice as laige as ^ots. The Cluster 
or Maritime Pine or Pinaster has very long, 
broad, rigid, stout, dark-green foliage (6 to 8 in.), 
with yellow to black slieaths | in. long and set 
in dense whorls; the buds are | in. long and not 
resinous like those of the Corsican; while the 
light-brown glossy cone^ 4 to G in. long and 
in. broad, are in horizontally pointing clus- 
ters usually of 4 to 8, and contain large oblong 
seeds with wings about in. long and ^ in. 
broad. On their seeds germinating the seed- 
lings of Scots have usui^y 5 to 7 cotyledons, 
Austrian and Corsican 6 to 8, and Maritime 
7 or 8. They are all trees of large size, growing 
up to 90 to 100 ft high and 10 to 12 ft or more i 
in girth. Many of our Scots Pine are known | 
to be between 300 and 400 years old, and the 
best natural woods are those in Strathspey, 
where the tree attains its finest development 
They are all picturesque trei^ though none of 
them surpass our nat^e species in this respect, 
which also yields better ana finer-grained timber 
than the three South European species, though 
it is coarser in the grain and more apt to wa^ 
than the W^monui Pine timber, imported in 
large quantities from America under the trade 
name m ^yellow pine*— the trade name for Scots 
Fine from the Baltic being ‘red deal’, and Spruce 
‘white deal*. For Britiih foreatry Soots Pine 
is fur the moat important apeeiea, though 
Weymonth Fine grows quicker and forms mnim 
larM crcms on a good, deep^ dry, light loam, 
ana in a sheltered utoatkm; and Anstnaa Fine 
(dilftiwhrtotruMplaiit^andaiimeti^ 


in July) is most miited to a limy soil; while Cor- 
sican and Maritime Pines thrive well near the 
M coast, and are best suited for dune-plant- 
ing. The Scots Fine timber grown in the north 
of Scotland is redder -hearted, closer -grained, 
and moi*e resinous and durable than the Baltic 
imports, or than what is grown in the lowlands 
ana throughout central or southern England 

S phere it was first planted in Ocknell Clump, 
ew Forest, in 1776, and has since become a 
charactei*iatic tree on sandy soil). It is one of 
the most accommodating trees as to soil, pro- 
vided that this be not wet ; but light soils suit 
it best, and its growth and its timber are there 
better tlmn on any binding soil Its finest 
growth is attained on the sandy giavel of Strath- 
spey, and good timber can be gi'own on a diy 
sandy loam or gravelly loam resting on a dry 
subsoil allowing its deep tapi’oot to expandu 
In the Strathspey district Scots Pine woomi are 
easily regenerated naturally by leaving twenty 
to tliii'ty mature trees per acre as seed-bearers, 
whose cones open and scatter the seed when the 
dry east winds come during the early spring. 
Befora regeneration heathery stretches can be 
well grazed to keep down weeds, but cattle, 
sheep, and deer must be removed before the 
seedlings come up. Otherwise, it is only grown 
from seed, the cones being collected dui'ing the 
winter befora the drying east winds make the 
cones begin to open. A pound contains about 
75,000 clean see^ which germinate in thi*ee to 
six weeks and yield from S) to 90 per cent (best 
Strathspey selection) of seedlings. As a rule a 
little over 4 lb. is enough for each 100 sq. ft. of 
seed-bed, if sown bxtiadcast Home seed is pre- 
ferable to foreign, as the seedlings are hardier 
and leas liable to the leaf-shedding disease (see 
Fine Sbeolino Disease). In li^tland two- 
year-old seedlings are usually notched at 3 or 
3^ ft. (see at*t on Plaetieo). If bigger plants 
be wanted for pit-planting, one- or two-year- 
old seedlings can to put into nurse^ lines at 
4 to 6 by 6 to 8 in. apait, till of the size 
required, when (from their third year onwards) 
they form regular whorls of branches. Owing 
to Its demana for light, Scots Pine needs thin- 
ning sooner than Spruce, Silver, or Douglas firs ; 
but if at all overtninned it at once spreads out 
thick branches which tend to spoil the bole. 
Where once a mistake of this sort has been 
made at about twenty to twenty -five years of 
age, the only remedy is to maintain close cancqiy 
tul these lower branches die and rot off, which 
takes place much sooner than on the shade- 
enduring conifers. On the (Continent, when the 
woods are from forty to sixty yeara old they 
are thinned and underplanted with Spruce if 
the soil be not too dry; out if underplanting is 
likely to be profitable in Britain, tbe Silver fHr 
will probably be better than Spruce, though 
proper experiments have yet to be made in this 
and other directions. Young Scots Fine are 
very hardy against frost, but, like other coni- 
fers, this tree nas its own special insect enemies 
and fui^us diieases on roots, stenif hraachsii 
and foliage. [f. v.] 

Punsk*— 

SuDLura DiaiAttL— Seedbeds are frequently 



vellowiah- white, and the timber ralite into rings, 
hence the name ^ring scale*. Other forms of 
red rot are produced oj various Polvpore fungi 
(see Tixbsr-dibtroting Fungi). 

As the root-rotting fungi frMuentlj cmread 
from a centra it may be possible, as Sutig 


deMtroy^dtettmtmieidlingttdMtow 
fungi (aee l£noH--PAEAftmc Fimoi, and Oaion 
iNG orrX Seedlings and vonng trees of mai^ 
eonif ers are often lulled oy a girdlii^ at tlm 
base of the stem; this is caused by Fu ta imia 
kartwit\ a fungus with qmmles oistingaished 
by three homluce processes. 

- CAST. — Amongst the causes leading 
to premature shedding of needles are: fiXM^ 
drought in winter with frozen snowless soil, 
summer drought, smoke damage, overcrowding 
of plants, and fungi. Lophodemiam pinastri 
att^ks young trees, and when established is 
diflScult to eradicate. Tlie symptoms are spot- 
ting and withering of the needles; ascospores 
are developed in fallen needles and infect nw 
foliage, ma^rnen^. — Overcrowding is to be 
avoided, as it harbours moisture ana so favours 
germination of spores. Diseased plants should 
be removed ana burnt, and, after thorough 
ti-enching of the soil, the gaps may be filled up 
with harawood treea 

Rust and Stem Canker. — Pine Blitter some- 
what resembles Larch canker, and is caused by 
fungus-filaments which kill the young wood and 
bark, so that incomplete year-rings and canker 
patches saturated with resin result ; the yellow 
spore -cases arise from the bark and contain 
fecidiospores of the rust -fungus Peridermiuni 
(see Fungi), young trees generally succumb, but 
older trees may struggle on, stag-headed and 
damaged in the timbei. Other species of Peri- 
dermxum attack the needles only; several of 
these complete their life -history on Ragwort, 
Groundsel, and other ^cies of Senecio. Pine 
Twitter attacks Pines, Larch, Spruce, up to ten 
or fifteen years old ; the disease begins on the 
needles and extends to young twigjs, which be- 
come twisted ; spore-sacs arise and give off yellow 
spores about July; these SLve the o^cidial stage 
oi Melamptoroj a rust -fungus which completes 
its life-history on Poplar (see Poplar— Para- 
sitic Fungi). Stem canker has also been tiaced 
to the Larch canker fungus (see Larch Dis- 
ease), and to Nectria canker (see Apple — Para- 
sitic Fungi). Treatment , — Pruning off diseased 
branches will check these fungi, but in large 
plantations the best WB,y is to thin out and re- 
move diseased trees, and to clear out the Poplar, 
Groundsel, or other host-plant in the life-cycle. 

Stem Rot. — The Honey Agaric (Agaricus 
mdUut) is very destructive in young conifer plan- 
tations; it attacks the roots and extends to the 
stem, which becomes resinous and dies at the 
collar (see Fungi—* Hymenomycetes*). Almost 
ecually destructive is Trametee radieiperda^ 
wnich also begins work on the root, ultimately 
extending into the stem and causing a reddish- 
brown rot dotted with black spots with a white 
margin; the whitish sporophores cling to the 
bark near the ground. Trametee pint forms hard 
es (2 to 4 in. across) on branch snags; 
rot produced is first reddish then 


•nd w«u>d«prodiwrf wUI. Ming ami 



Stool of A Spraoe, with iporophore of Trametee radir 
ciperda encniAtiiig the baie (from Tubeuf) 


timber are favourable places for infection; this 
may be prevented by painting wounds with tar. 

|V. g. 8.J 

Pina, Insact Knamlaa oF---^e chief 
pests attacking Pine are Bnpalmpmiarvut (Pine 
Ixxiper Moth), Hylurgue ptntperaa (Pine Beetle), 
Lopnyrue pint (Pine SawflyX ffvlobiue abietie 
(Pine Sawfly), JVoctua piniperda (Owlet MothX 


Pina Saadlln^ DIaaaaa is caused by a 
fungus, Lophodermiumpinaetr^ belonging to the 
Hypodermataceae or ^urf-fungi family of the 
Pyrenomycetes order of fungi. It chiefly attacks 
the leaves of one- to five-year-old conifers, esp^ 
cially Scots and Austrian Pines, and causes their 
foliage to wither suddenly and fair off. Leaf- 
shedding may occur after hard frost or severe 
drought; but when due to this fungous disease 
the young leaves in late summer and autumn 
show smml brownish-red spots containing the 
mycelium, and early in the xollowing spring the 
foliage dries and dies, the older leaves Ming 
shed and the younger ones usually adhering to 
the young shoots; and on the deiM leaves wed 
the brown spots of autumn become small flat 
black fruits (^thecia\ which burst and scatter 
their spores it the weather be damp in March 
and April, and these ripen into spore-cases (osoil 
that during the next summer and autumn spread 
the infection. This disease is parasitic on pines 
up to about twenty years of age; but it also 
occurs saprophytically (along with Boirytii 
dnerea) on dm, cast foliage in old pine woods, 
which perhaps explains the foci that ^ts Pine 
seedlings usually come up far better and more 
numerously in the open or under the light diade 
of Larch and broad-leaved trees t^n in the pine 
woods thenmlv^ where thecast foliage is under- 

O hunufication, and therefore inmoted with 
funm capable of becoming parasitic on the 
young and tender seedlings. Smying with a 
solution of copper between Ist July and 15th 
August is the only effective protection (8 Ih. sul- 
phate of copper dissolved in 10 of water. 
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PlMAppI^^'^® Piaaapide (Ananasmitpa, 
Schttlt) belongs to tibe nnt ord. Bromelinceee, 
an assemblage of plants that have their head> 
quarters in Bnusu* The European hotliouse 
pineapples are often said to be finer flavoured 
than those grown in the Tropics. It was raised 
at Leyden m 1660 A.D., and the first fruit grown 
in England appears to liave been presented to 
Charles II, though for some years previously 
the fruit had readied the court of England from 
the West Indies. With modern facilities of 
rapid transport to Europe and America, large 
(and increasing) supplies have been conveyed 
from the West Indies (Bahamas, Jamaica, An- 
tigua, &C.), Madeira, and the Canary Islands 
This has led to a decline in hothouse produc- 
tion, and to the establishment of a highly lucra- 
tive new planting industiyr in the Ti'opics, more 
especially the countries named. While India 
has not as yet begun to participate, the plant 
grows very readily in many parts of that vast 
empire, and indeM in both Assam and Burma 
has become completely acclimatized. 

The Pineapple is naturally a biennial (if raised 
from seedX tliough well-established suckeis will 
fruit in eight to nine months fi*om date of trans- 
planting. It affords two chief products: the 
/hilt, and a from the leaves. The cultiva- 
tion pursuea is practically identical, though it 
is doubtful how far both products may be ob- 
tained from the same plants, since the elonga- 
tion of the leaves is attainable only by condi- 
tions that injure the quality of the fruit. The 
best soil is a sandy loam with free drainage, but 
the fruit may be raised on very poor soils, such 
as free sands or gravela Olay and badly drained 
soils must, however, be avoided, though a fair 
amount of lime seems advantageous. Animal 
manures, unless perfectly decomposed, have to 
be regarded as cGangerous. Leaf mould mixed 
with thoroughly decayed farmyard manure and 
sand is the Mst treatment, but in all cases the 
laud must be deeply ploughed, the soil thor- 
oughly pulverized and completely freed from 
weeds. Shade of any kind will increase the size 
of the fruit but lower its merit, and at the same 
time cause the formation of much leaf and the 
sacrifice of copious fruiting. As the fruit sets, 
and onwards till harvest, a liberal supply of 
water (if at all possible) is highly beneficial. 

In planting out it is customary to line the 
suckers 3 ft apait eadi way (5000 to the acre); 
but as the plants are very spiny, room to work 
the plantation is essentim. Accordingly, it is 
often the case that the first plants are deposited 

ft. apart on the lines (2500 to the acre). When 
the first crop is gather^ three to four suckers 
are left on each stool,^ thus causing the second 
crop to be something like 10,000 fruits. After 
a third or fourth such crop the plants are com- 
pletely uproote^ and new suckers set on the 
spaces intervening with the positions of the old 
stools. In this way the plantation may be con- 
^ued almost ind^iteiy, the dtemate spaces 
obtaining a three years^ fallow. Planting out 
^>soalfy takes plaoe from August to October, the 


flowers aj^pear in Tthnmry to March, and tho 
frait is rm from June to August These datev 
vary slightly Soeording to locality, climate, and 
•took of plant grown. For example, in Western 
India suckers are sometimes plant^ as late as 
January to March, the plants being liberally 
watered till firmly rooted. The fruit should 1^ 
cut with a sharp knife a little before it is fully 
ripe, and a poxtion of the stalk retained. In 
fact, every care should be taken not to bruise 
the fruit nor to pack an overripe fruit along 
with others in perfect condition, otherwise fer- 
mentation will TO set up and the nackage ruined 
The earlier the fruit reaches tne market the 
better the price obtained. 

Ihe leaves, as already observed, yield a beau- 
tiful soft silky fibre. Thin in the Philippine 
Islands is woven into a textile known as piVia, 
which wme few years ago was in great demand 
for ladies’ dresses in the East. In some parts 
of India the fibre is worked up into strong, 
durable, and fine thread employed by the shoe- 
makers, jewellers, &c. But so little progress 
has been attained with this wonderful fibre, 
that the explanation of that fact must alone 
be found in the belief that the textile world 
does not care to have any new fibres, however 
beautiful and good they may be. [o. w.] 
Pink, a name given to several species of 
Dianthus, the genus which includes the Carna- 
tion and Sweet William. Tlie desirable kinds in- 
clude: D, alpinui (Alpine Pink), a native of l^e 
Austrian Alps, with blunt-pointed, shining-green 
foliage, and deep-rose-coloured flowers spotted 
with crimson and numerously produced ; D. 
ccesiuB (Cheddar Pink), a native plant, with fra- 
grant rosy flowers, and while it is difficult to 
cultivate in a border, is quite at home on a wall; 
D. chinentu (Indian Pink), of which there are 
single and double forms, a variety Bwiv>igii 
witn larger flowers, and a later - growing sec- 
tion known as Impemlis; D. delUndeg (Maiden 
Fink), a native plant with pink-spotted oi white 
flowers, of easy cultivation; />. neglecUu (Glacier 
Pink), a pink-nowered alpine, of very dwarf tuft- 
like habit; D. %wperhu% (Fringed Pink), which 
has fragrant flowers, their petals cut into strips 
for more than half their length. The familiar 
Garden Pink beloved of cottage gardeners has 
been derived from D. plumarim, a native of 
Eastern Europe with single purple flowers, now 
naturalized in paxts of this country. Very nu- 
merous varieties and forms were product by 
the old florists, but many of them have been 
lost Pinks are more hardy and dwarf in habit 
than Camationa They are propi^ated by seeds, 
layers, or cuttings (pipiugsjl The varieties are 
divided into two sections: Show or Laced and 
Border Finks. For the production of large 
flowers a bed should be made up with good 
loam, road scrapings, and well-rotted manure. 
The Sea Piuks are species of Armeria. [w. w.1 
Pink Ky#« — On the American continent the 
designation Pink Eye has been given to influenm 
in horses because the most prominent symp- 
tom of this malady is the swollen and inflamra 
condition of the eye membranes. The term has 
been introdnced into this country also. See art. 
larLuxircsu 
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MopKIta eaMi (Linn.). — Cheese and bacon 
hoppers are produced from this active little 
blacK flv (shown in fig. 5 natural size, 6 magni- 
fied), wnicn enters the crevices in cheeses, espe- 
cially when moist or damaged, to lay its eggs; 
the maggots from them are white, slender, and 
taper to the head (fig 1 magnified), and by End- 
ing the head to the tail th^ can spring a con- 
siderable distance (fig. 2). Ihey change to pupee 
of a bright-chestnut colour (3, 4, natuiiU size and 
magnified). As these insects breed in farmyards 



Piophila oOMi (ChMM-hoppei) 


and manure heaps it is impossible to keep them 
out of cheese-rooms; and from the files conceal- 
ing themselves in the ciucked cheeses, with the 
eggs and maggots still more secui'ely situated, 
fumigating even with sulphur is a very doubt- 
ful remedy. The best security is to keep the 
rinds smooth by scrubbing and greasing the 
outsides, cutting out the soft [larts when affected, 
and filling the cavities with pepper and butter, 
covering them with soft paper, and I’emoving all 
damaged cheeses. fj. c.] [c. w.] 

IHpIta. — These small perching birds are 
closely related to the wagtails, and somewhat 
resemble larks in appeaiance. They feed on 
insects, snails, and seeds, and ai^ beneficial to 
agi*icultui*e. Tlii'ee species requiie mention: 
(1) Tree Pipit (AtUhw trivialU ). — Distinguished 
by its long tail and lark-like song. It is a mi- 
grant species, common in England from April 
to the end of September, but rai’e in the High- 
lands and unknown in Ireland. The grass nest 
is constructed on the ground, and lined with 
plant fibre. The six eggs are dull blue or grey 
with brown spots. (2) Meadow Pipit or Titlark 
(A, pm^snsit).— This p^tly resident, partly mi- 
gratory species is distinguished by a white line 
over the eye and white spots on the tail. The 
deep grass neat is built in early April on the 
ground in the neighbourhood of water. It 
nned with vegetame fibre. The five grey eg| 
are spotted and streaked witli brown. (3) Roc 
Pipit {A. ohieunis). This sober-hued resident 

r ties is common in rocky parts of the coast 
nest is constructed of seaweed or grass, and 
lined with feathers or vegetable fibre. Tlie five 
greyish-white eggs are marked with red-browti 
spots. Two broOTs are hatched out in the sea- 
son. [j. R. A. D.] 

See Bulbtodaoma vmoLEii- 
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Plmn^ TrM (Flatanus) is the only genw 
of the Platanaoeae family. Its characters are 
easily recognized by its alternate, palmately 
five-Iobed, simple leaves with tabular stipules 
covering and hiding the new buds till the old 
leaves mil off ; its globular, sp^nish-yellow in- 
ftorescences in April and May, and its round 
collections of brown fruits ripening in autumn 
and attached to slender hanging stems ; and its 
light-coloured bark, which annually fiakes off in 
large scale-like patches and uncovers the newer 
grey-green bark below. Its leaves are very like 
those of the Norway Maple, but are easily dis- 
tinguishable by having the main nerve of the 
lowest lobe on each side running into that of 
the next lobe above, while its bark scales off 
much more freely than that of the Sycamore 
or so-called Scots Plane; and in the Plane the 
leaves are alternate, while in Maple and Syca- 
more they are opposite (in alternate pairsjk It 
is to this free scaling of the old bark containing 
the older lenticels (then clogged and unable to 
withdraw oxygen from the air) that the Plane 
is able to grow so much better than other broad- 
leaved trees in the smoky atmosphere of large 
cities, and that it is now the chief tree planM 
in the Ijondon parks, where it grows to a height 
of 60 or 80 ft. with a girth of 8 to 10 ft.^ There 
are two species: the Onental Plane (P. anentalit)^ 
indigenous to the Levant and Western Asia, 
and forming forests in Gi'eece ; and the Western 
Plane (P. occiderUalia), indigenous throughout 
North America. In the eastern species the 
bark scales very freely, the deeply cleft leaves 
have generally 5 main nerves (seldom 3) and 
green petioles, greenish-yellow flowers, ana 2 or 
3 ix)ugn seed-balls on each spike; while in the 
westeiTi species the bark scales less freely, the 
slightly lobed leaves have generally 3 main 
nerves (^Idom 5^ the flowers are greenish, and 
the seed-balls are smooth and usually solitary. 
But through casual hybridization Plane trees 
now seldom run true to these specific charadter- 
istics. And the result of this is that the variety 
of the Oriental Plane now common in the Lon- 
don parks and best able to thrive amid dty 
smoke is known as P. acerifolta from the resem- 
blance of its leaf to that of the Norway Maple. 
The wood of the Plane tree, reddish in warm 
climates, is here yellowish - white, and light 
(sp. gr. 0*58 aeason^X though hard and of go^ 
quality; but in Britain it is only g r own lor 
ornament in towns. It grows weO on any 
kind of deep, light, frerii soil, but not on lime 
or on stiff clay, wind-swept knolls or damp^ 
frosty hollows. It can easily be grown fmu 
seed, readily procurable in lar^ quantity and of 
good quality from the long town avenuea of the 
Riviera, and either sown at once or kept dry 
and warm over the winter for spring sowing. 
But layers root freely, and cuttings tiucen fro^ 
the one- or two-year-old wood strike sadly. Tm 
Plane tree stands cutting wdl, and bra nc h e s 
froely when lopped about 12 or 16 ft to 
fmm an avenue tree. Around Aiz-lao-Bauia H 
is pollarded like a poplar. [j. jr.] 

Nmntaiiif Uie name given to Jtaajmm- 
duiaea^ a tropical friut-bsiiring plant alnra to 
the b a n a n a (vdii^ aee). It ia alao appIM to 
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tpeem of Pkntiigo, a ganus of oommon her* 
bftoeoiui Mrennial weeds popularly called Bib- 
worts or Bib-grasees, of which only the following 
are of any agncultu^ intereet : — 

1. Broad-leaved or Greater Plantain {Plcu^ 
tugo tmgor, L.) is a widely distributed wayside 
and meadow plants with fiowerinjo; spikes 3 to 
12 iiL long ; when the seeds are npe the spikes 
are much used for feeding canaries and other 
cagebirda The leaves are oroad, ovate, strongly 
ribbed, with lonff leaf-stalks ; they are more or 
less ascending inhabit Where it occurs in mea- 
dows and pastures it crowds out the more useful 
ffrasses ana clovers. From eight to sixteen small 
black or brown seeds are present in a ripe fruit 
capsule; these not infreouently occur as im- 
purities in small clover ana glass seeds of Euro- 
pean and North American origin. 

2. Hoary Plantain, or Lamb’s -tongue (P. 
fMditiy L.), is a common pest in meadows and 
pastures, and a nuisance on lawns, where its flat 
rosette of leaves lies close to the ground and 
crowds out the finer herbage. The leaves are 
broad, elliptical, and pubescent, with short leaf- 
stalks, ana the flowering spikes 6 to 12 in. long. 
Each ripe capsule contains two dark -brown, 
boat-shaped flattish seeds which are occasional 
impurities in European clover seeds. 

3. Bibwort, or Narrow-leaved Plantain (P, 
lanoeolaia, L.), is another very oommon species 
met with in meadows and pastures thi-oughout 
Europe, and introduced, like the others pre- 
viously mentioned, into Canada, the United 
States, and other countries in clover and grass 
seeda The leaves are 2 to 12 in. lon^lanceolate, 
and mol's or less upright in habit llie spike is 
ovate or cylindrical, ^ to 2 in. long, borne on a 
long funxiwed stalk. Two seeds are produced 
in each capsule; they resemble miniature date 
stones in form and colour, and are vei^ common 
impurities in badly cleaned samples of red clover 
ana grass seeds. Formerly it was recommended 
as a useful plant for inclusion in mixtures of 
seeds for sowing down grassland on loams, espe- 
cially where grazing was the chief object. It 
grows early in spring, and cattle and sheep 
find it very palatable and apparently nourish- 
ing. Where abundant, the hay containing it 
requires careful drying, or serious heating in 
the stack resulta 

PUuitaAion OlMHiti^, OiMftiftSt ami 
W— sHng is needed to a greater or less extent 
in almost eveir plantation for at least one or 
two, and usualfy tor two or three years after it 
is formed. Owing to our moister climate, very 
favourable to the growth of grasses and herbage, 
British |flantations usually need &r more wee- 
ing than is necessary on the Continent with its 
dner climate. In the western parts of the 
Scottish Highlands, when hillside plantations 
are formed on old rough sheep pasture, the 
growth cl grssses is so exceedingly strong as 
to necessitate eearehing for the lines of plants 
and toeing them from the weeds that would 
o th e rwis e choke thenau Snch operarions have 
tliom to be carried out twice or thrioe a ^-ear, 
and usually for at Isast two ysars in sueossskm, 
inrtal the loaders of the young plants have grown 
' I to be out «i reach of further dan- 


ger. But even when audi flint weodings have 
been completed, sporadic growth of quick-grow- 
ing softwoods may also have to be ch^ed. This 
sort of casual sporadic growth is always worst 
where Birch, Aspen, and Willow have had to 
be cleared tom the planting area, as the stool 
shoots and suckers thrown up grow nmidly and 
soon spread sidewards, intermnng with the sur- 
roundmg plants. And where these softwoods 
stand to the windward near young plantations, 
their light wing^ seeds get scatteied over the 
area and often give a good deal of trouble ; for 
they not only tend to directly interfere with 
the proper growth of the young crop, but also 
affoid the means of spinading those leaf diseases 
(Caofna) on Larch, iMnes, and Spruces, which 
have their change of generation {Mtlamptora^ 
&C.) on Poplars, Willows, Birch, and Aspen. 
In addition to weedings it is sometimes also 
necessary to clean a young crop by removing 
* nurses’ tom damp spots when no longer re- 
q^uired as a protection against frost, or by cut- 
ting out weakly young poles. [j. x.] 

AAntmtIens intended for timber cron 
to be worked on business principles should he 
formed and managed upon some sort of regular 
plan with regard to formation, tending, man- 
agement, and ultimate harvesting. As to the 
choice of trees for planting, the timber crops 
most likely to prove 01 * 01111^16 on land of poor 
quality are conifers (l^ots Pine on dry sandy 
places, Austrian Pine on lime, Larch on fresh 
soil with good natural drainage, Silver and 
Douglas Firs on fresher land, and Spruces, 
Cypresses, and Thuja gigaiUea on moist soil). 
Broad-leaved trees require land of better quality 
(Oak on clay; Beech on lime or chalk; Oak, 
Ash, Elm, and other hardwoods on loams and 
mild fresh or moist soil; and Poplars, Willows, 
Alders, and Birch where the land is wet, but 
not water-logged). The local market and de- 
mand for one or another kind of wood must 
influence the choice of species to a great extent ; 
but as a rule it is wisest to try to grow the 
kind of timber for the production of which the 
given soil and situation seem most suitable. 
And this, of course, means that wherever the 
soil and situation show marked differences, dif- 
ferent kinds of trees should be planted, with the 
residt that the plantations will become mixed 
woods formed of larger or smaller gronm of 
trees suited to the given local conditions, tbese 
same consideratioDB also mainly determine the 
amount of draining, clearing of surface growth, 
soil preparatioD, the meth^ of planting thi^ 
can best be adopted, and the number of plants 
per acre, and tnereby practically fix the total 
cost of planting per acre. Whether it will pay 
best to raise seedlings and transplants in onea 
own nursery or to get either seecUingB or trans- 
planU from elsewhere, and whether spring or 
autumn planting is bert, dmends on the extent 
to be planted annually ana on the amount of 
labour obtainable locaUy, although, other things 
being equal, it is usually bent to plant brood- 
leavid toes in autumn and conifm in opting. 
Am regards toil prepan^on, wet land Atmld m 
dnined at least a year in advonee, roni^ moor- 
land has to be cleared and burned, moorpan has 
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to be trenched to break through the imperviotte 
Bubeoil) and ehifting sands have to be fixM before 
planting can be done with reasonable expecta* 
tion of aucceas. For a very light or sandy soil, 
notching at 3 or 3^ ft is certainly the quickest 
and cheapest method of planting; but on stiffish 
land, ‘hole-and-plug* or spiral si^e pit plmt- 
ing at about 4 ft, either with ball pUnts rai^ 
from the nursery with circular spades or with 
naked plants, is the more likely to prow suc- 
cessful, though it costs more (see art on 
I no). The poorer the land, the closer should 
the plants be set; and the better the land, the 
sooner the plantations will establish themselves 
and grow up to form a thicket But the best 
distance for planting, or the number of plants 
needed per acre, depends both on the soil and 
the kind of tree, ana also on the prospect there 
is of l^ing able to dispose profitably of young 
thinnings. Wide planting usually means ex- 
pensive cleaning and weeding in young planta- 
tions; but there is no use in incurring the 
heavier expense of planting at 3^ or 4 ft (3556, 
2722 per acre) if or 5 ft (2151, 1742 per 
acre) would practically answer equally well, 
unless a good local market for eaidy thinnings 
promises a fair return. So also with regard 
to the purchase of plants or the maintenance 
of a permanent home nursery, with or with- 
out one or more temporary nurseries nearer the 
planting areas. And certainly it is desirable 
that young plants (especially conifers) should 
be acclimatized to the greatest extent possible 
before being planted out, as otherwise they are 
much leas able to resist late frosts and fungous 
diseases. If mixed plantations are to be formed, 
it is far better to plant in groups accoi-ding to 
soil and situation than to intermix the different 
kinds of trees with stencil-like regularity (see 
art. on Mixed Woods). The cost of planting 
is very much greater than formerly. It may 
now he roughl;^ estimated as coating, inclusive 
of soil preparation and plants, from ^ut £2 to 
an acre for notching, and from £4 to £Q for 
pitting with naked plants — though, wherever 
practicable, the German method of pitting and 
ball-planting with circular spades on stifiisn soil 
is almost as cheap as notching. Wherever ob- 
tainable, the shelter of woods and plantations 
should taken advantage of when drawing up 
a scheme of planting extensively, as young man- 
tations alwi^s thrive best when screened from 
strong winds. Plantations seldom succeed in 
establishing themselves without needing a cer- 
tain amount of beating up to fill blanks caused 
by late frosty &c. ; and when old rough pasture 
land on hillsides has been enclosed and planted 
after the sheep are taken off, there is usually (and 
especially in the damp climate of the westeni 
Scottish Highlands) a verv strong and rank 
growth of coarse grasses and other weeds, which 
necessitates several weedings during the firat two 
or three years, till the young plimts get their 
leading shoot up well above the danger of being 
smothered and overlaid by the grass. When 
once Uiis danger is over, careful inspection of 
all young plantations should be made to see 
that fungus disease is not obtaining a foothold 
from which it would be likely to spread, and 


that InsofiiS are i 

peartrable bo fotther opemtioiii an 

called for until the first thinnings bseome neces- 
sary, usually between fifteen and twenty years 
of age, according to the kind and quality of 
crop, the number of steins per acre, dee. The 
given local conditions as to crop^ soil, situation, 
and the intentions of the proprietor determincL 
in fact, when and to what extent the firrt and 
all the subsequent thinnings have to be carried 
out; and to attempt to lay down general aver- 
age figures as to the amount to be cut out, its 
net local value, and the number of stems that 
can best be left standing per acre, would only 
be misleading, as they vaiy so greatly for dif- 
ferent localities and tor each kind of tree crop, 
pure or mixed. From a sylvicultural point of 
view, however, both in the early and in all later 
thinnings or partial clearances with or without 
underplanting, the principle should be carefully 
adheied to, in that the thinnings in young woods 
should not be heavy enough to induce an unne- 
cessary amount of branch formation interfering 
with the growth in height and depreciating the 
Quality and value of the bole as timber, and 
that the thinnings in older w^oods should not 
break up the leaf canopy so far as to risk the 
deterioration of the soil through unnecessary 
exposure to sun and wind. Where heavy thin- 
nings and partial clearances are made among 
light-demanding tree crops, soil deterioration 
can only be prevented by underplanting 
Gak with Beech or Hornbeam, Laitsh and Pine 
with Silver FirX though such measures are not 
usually practis^ in Britain, and may seldom 
prove directly profitable. But it should be borne 
in mind that soil deterioration means a loss in 
capital, for it diminishes the market value of the 
land for growing timber. [j. K.l 

Plrnit B rww dlngB — The creative breeding 
of plants and animals is only in its infancy. 
Many of the world’s leading crops, as wheat, 
cotton, maize, potatoes, apples and other fruits, 
have been greatly improved by plant breeders. 
Still other great additions have been made to 
production by introducing plants from one r^on 
to another. And while there are many wild 
fores^ fruit, and forage plants whidi it is not 
practicable to improve oy breeding, yet the 
greater bulk of our production comes from cul- 
tivated plants w'hich have been improved by 
selection and crossing. It is estimated that at 
least 10 per cent could be added to the aggregate . 
value of the world’s plant and animal products 
by more general attention to breeding. 

Method of Plant Breeding. — Speaking 
generally, the plant breeder first secures suit- 
able land and other facilities for growing and 
testing varieties. In the next place, be selects 
those available vmeties which promise to best 
serve as foundation stocks for improved formv 
He Umt» these new varieties not only on the 
breeding grounds, but also in other sections of 
the general rmon for which he is to prodooe 
new plantB. In many oases he finds varieties 
already established in the ragion which at onoe 
serve better than any brought fhmi a distsnoe. 

If varieties thus secured and tested are found 
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to be superkHT, th^ we not wily ehown as 
fbandation atooke from wbioh to make better 
virieiieai bat th^ may alao be at once diatri- 
bated for wide pineal oae by growera. Once 
one or more varieties are found which beat 
meet the required conditions, these are used as 
basee or foundation breeding stocks. 

As to methods of procedure in creative breed- 
ing, species divide themselves into three classes. 
In the first class are species like the apple and 
strawberry, from which clonal varieties are made 
by vegetative reproduction. A clonal variety 
is produced from a single seed simply by cut- 
ting the plant into pieces or cions, each piece, 
scion, graft, bud, or offshoot of which grows its 
own roots and stems. The breeder plants a 
large number of seeds under uniform conditions, 
that he may have a large number of seedling 
individuals so as to test the value of each as a 
parent of a clonal variety. Many of the result- 
ing seedling plants, if small, are discarded. In 
case of apples and some other fruits, the more 
promising seedling plants are allowed to fi*uit ; 
or cions are cut from them and grafted on older 
plants, to secure earlier fruits. Finally, cut- 
tings, buds, runners, or other form of cions are 
sepanited from those seedling plants of greatest 
promise, and new clonal plants are grown from 
each very promising mother plant The aver- 
age of these are compared, so as to decide which 
of the respective seealing plants is best Thus, 
the one out of thousands which shows peculiar 
value along a desired line is discovered and the 
rest are discarded. Superior varieties are then 
easily multiplied, as by means of cuttings, buds, 
grafts, or layers. There is, furthermore, no other 
trouble in keeping the variety pure, except to 
avoid wrong labelling. 

In the second class are species, like wheat and 
liarley, which are self-pollinated, that is, each 
floret is fertilized within itself, no pollen com- 
ing from other plants. New varieties of these 
species, as with clonal varieties, are produced 
mm single mother plants. The heredity of 
each plant of the entire variety is but an 
identical part of the heredity of the mother 
plant. Thus in a group of orimnal seeds each 
tiecomes an inheritance unit from which the 
breeder works. To secure those mother seeds 
with best breeding power, he chooses a large 
number of good see^ perhaps ten thousand, 
preferably selecting them from good hetuls. or 
pmhanoe selecting them from the grain bin. 
These ten thousand seeds, as of wheat or barley, 
are so planted that each resulting plant is given 
the same space and the same opportunity as 
eadi other plant In wheat breeding the grain 
may be jflanted one seed in a hill,. 5 in. apart 
each way. When the resulting plimts are ripe, 
by cutting out all the weaker plsoU those which 
Mipear b^ say five hundred, are secured. By 
anelling out the seeds and weighing, and also 
judging them as to quality, we can easily obtain 
the data for selecting down to that one hundred 
which yield the most value per plant 

But the vital breeding test bmns in the 
next meration, when one hundrea seeds from 
esdi A these one hundred chosen wheat mothers 
ate so planted in hills 5 in. apart each way as 


to give all an equal opportunity, and so that 
the average value of the progeny of each of the 
reyective mother plants may be determined. 
When ripe the idants in each of these groups 
are counted, harvested, and the grain is threshed 
out and weighed. By dividing the weight of 
the seeds of each of the new strains by the 
nuinber of plants harvested, the figure given is 
an index to the breeding power or the respec- 
tive mother plants. This * centgener ’ test (from 
the Latin words centum and genera\ sometimes 
called ear-to-row test, continued for three years, 
gives averages of values of the progenies m 
the hundred mother plants resp^tively, which 
express in the simplest numerical terms the 
relative breeding powers inherent in ^e seed. 

An occasional variety stands out showing a 
strong tendency of exceptional projected effi- 
ciency in the direction of producing heavily and 
of good quality. Thus, usually, the product 
of ml but halt a dozen mother plants show- 
ing highest breeding value can be discarded. 
These half dozen new varieties are then tested 
in field trials in competition with the parent 
varieties and with any other promising kinds 
which are in the competition for distribution. 
These field trials are often continued for three 
consecutive years, and in two or more locations. 
The average yields, qualities, and general acre- 
age values are then compared, and any new 
variety which has exceptional breeding power 
is thus found. The new self-pollinated vaiiety 
may be kept pure nearly as easily as the clonal 
variety, multiplied, widely tested in the region 
in which it may do well ; the territory and soils 
to which it is adapted may be determined ; and 
it may be rapidly multiplied and disseminated 
for wide general use by growers. 

In the third class are species in the case of 
which insects or the wind, or both, canyr the 
pollen from one plant and fertilize another. In 
these species, varieties cannot be made means 
of seeds from single mother plants. Mere, as 
a rule, the variety must be ouilt up from a 
group of foundation mother plants, and makinjg 
the network of heredity too simple by basing it 
on too few foundation individuals is not always 
safe. This makes the problem much more intri- 
cate. While the variation may be greater in 
species of this class, the discoveiy and segrefl^ 
tion of desirable strains is more difficult. Mis- 
takes in methods of breeding may even result 
in varieties with diminished values. It is not 
difficult to make the mistake of following a few 
non-essential qualities and ignoring some of 
the characteristics most vital to improvement 
along economic lines. 

The testing of introduced or newly bred varie- 
ties of open -pollinated species presents many 
difilculties not met in the first two classes. But 
even with these species effective methods are 
being devised, and the marked improvementa 
alreiuly made in maize will be followed also, no 
doubt, by effective methods of improving the 
clovers, timothy, alfalfa, and other speciM in 
the case of which the wind and insects effect 
constant cross-fertilization. 

There are some species in which both the 
clonal and the seminal methods may both be 
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Tiled in eentgener teefci in detennining the 
value and breeding power of mother plut& w 
in timothy and itrawberry. In annuali, like 
com, only the centgener, or ear-to-rw, test cam 
be used And where the new vanety must be 
nropairated by seeds, as in timothy, t^ clonal 
test^n be used only incidentally. Here the 
centgener test differs from this form of test in 
species where clonal or self-pollinated strains 
am made. There the heredity of only one »rent 
plant is used and the successive annual cent- 
^ner tests and the field teste hark back to 
measuring the heredity of the one parent seed. 
In open-pollinated species many original parents 
are tested by the centgener method, and a num- 
ber of those showing the strongest breeding 
power in the desired direction are secured, and 
their characters allowed to blend by cross-polli- 
nation. Where practicable a portion of the seeds 
of the original ear is kept, rather than to use 
the oross-lertilized seeds of the progeny of the 
chosen parent plants. Thus are secur^ seeds 
as true to kina as were the seeds used in the 
original centgener test And the seeds of a 
number of tne plants proving the strongest 
breeders in the aesired line thus secured, are 
■o planted that cross-pollinating may take place 
only among plants proven to be efficient. From 
among the progeny thus produced, by testing 
large numbers a limited number with high 
breeding efficiency may again be secured. Thus 
may the operation be repeated indefinitely, some- 
times, if deemed necessary, bringing in new 
stocks from the original variety and at least 
testing them out. Tlius are secured strains 
somewhat narrowly bred, which may be tested 
in field trials; and finally those which yield the 
largest values per acre mav be disseminated. 
The above bare framework of a method of breed- 
ing open -pollinated plants is capable of innumer- 
able modifications and refinements. 


Selective breeding, however, is only one of 
the important parts of creative breeding. As 
will have been observed, selective breeding 
takes the species or variety as it is found and 
ferrets out, segregates, tests, multiplies, and 
distributes the best strains tliere found. 

Hybridizing. — A more radical though a more 
difficult method, consuming longer time, is hy- 
brid breeding. In hybrid breeaing, selection is 
(mite as important as in breeding by selection 
alone. Hybridizing, however, pi'epares the way 
for still more selection, gives opportunity for 
wider selection, creates new forms and new 
potential values to be selected. By hybric^ 
mg, the strong units of two or more species or 
varieties may be brought together, and the 
weaker units eliminated by selection. By selec- 
tion the stronger units which came into the 
hybrid mixture are segregated out an<l thus 
are made hybrid straina In species where 
clonal and self- pollinated varieties are made, 
the selection of hybrid varieties is compara- 
tively sixnpla But in open -pollinated species 
the selection of hybrids is complex, as idiown 
above in selective breeding from non -hybrid 
foundation varieties. In ewer case Uie more 
complex hybrid stock takes the place of the 
erdinaiy or commercial variety or the native 


speoiea Foma asd values mw to the nUet 
world are created. ^ 

The aocumuiadiiff evidence shown that in 
most lines of breedmg the vei^ best etimiiM 
occur at very infrequent intend Thus in 
apples or wheat it may be neeesM^ to test the 
value of tens of thousands of indimual plants 
in order to secure one plant of sufficient excel- 
lence in its power to project its individual values 
into its progeny to produce a valuable new 
variety. The necessity of using large numbers 
needs to be recoguizeci as one of the great laws 
of breeding. 

Economic plant production in every locality 
demands that for that locality at least the staple 
crops shall be bred in reference to the soil, 
climate, and other local conditions. While no 
doubt the larger part of the money used in 
creative breeding should be employed by private 
parties or by non-public organizations, yet there 
IS a large portion of the work which can best 
be done, and which will only be done, by public 
departments of agriimlture and exTOriment sta- 
tions or other large institutions. These institu- 
tions alone have the means, the workers with 
long tenure of office, and the other facilities 
necessary to work out many of the scientific 
pniblems, and to devise methods for breeding 
many kinds of plants. The United States De- 
partment of Agriculture and many of the forty- 
eight State experiment stations are taking up 
this work extensively, as also are similar insti- 
tutions in other countries. Private laboratories, 
universities, and other endowed institutions are 
directing more and more energies to studying 
the science of heredity and the more scientific 
methods of breeding. 

One of the first established and more typical 
of the plant-breeding establishments in a State 
experiment station m America is that at St 
Paul, Minnesota. Here twenty years ago were 
collected the best available varieties of wheat, 
oats, barley, rye, flax, maize, clovers, and other 
forage crops; also the best varieties of ajqiles 
and other fruits suited to a rather cold oounti^. 
Some hundreds of acres are now used on the 
central experiment farm and on several branch 
station farms for the smaller nursery breeding 

g luts, and for the testing of varieties in this 
tate, which is approximately 200 by 300 miles 
in area. It has been designed to have eight 
or ten regular branch stations, with numer- 
ous minor trial stations throughout ^e State. 
There can be determined those few very best 
kinds which should be widely distribute for 
use, and for the final and crucial tests an(kr the 
bands of the actual growers and consumers. A 
system of public experiment farms covering the 
entire country is thim a ueoeasitv, to test at 
least those Introduced and newly bred varieties 
of the leading staple crops which are oompetiag 
for a place in the great acreage of the fields of 
the farmers. 

Oiganizations to enoourage the study of here- 
dity, and me^ods of breeding to promote the 
work of crei^ve breeding and the dissemination 
and production of snperior pore-fared piaats and 
animals, are being (iflvriqpea. The InteriMtioiial 
Gknetics Oonfarsnoe origuMted sn in 
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I 89 d, and tba Braaden^ Aaayiatiaii, 

f^h was MiggailBd l^tibe 'first Genetics Con- 
ference, titan oalkd Hybridiaers’ Ccmferenoe, 
aie euocessf ol manifeetations of the new interest 
in scientific work in relation to the breeding of 
plants, animals, and men. The two r^rts of the 
Genetics Conference of 1699 and 1907, and the 
five annual reports of the American Breeders’ 
Association, contain the best published body oi 
knowledge on heredity and brming now extant. 

[W.M. H.] 

Planttni: Porant Trmm may take place 
either with naked seedlings taken from the seed- 
beds at two Years of age, or with older trane- 
plants (usually two -year -two) taken from the 
nursery lines either naked or with balls of earth 
attached to their roots. In planting with two- 
year seedlings the plants are genendly notched 
or slit-planM making spade-cuts in L, T, 
or H wape and then slippiug in the plant, 
withdrawing the spade, and treading down 
the turf again. Plants with balls of earth are 
usually pitted or mound -planted (see Mound 
Planting). Notching is tne cheamst form of 
planting, as a man can average i^ut 1000 a 
day (or costing about 15t. an acre, at 3 ft 
apart, for labour alone). But it is only suit- 
able for a light friable soil ; on stiff land, root 
malformation to a greater or less degree is 
certain ; and insects and fungi are then more 
likely to attack the plantations. Pit-planting 
with transplants in holes of about 9 in. in widtn 
and depth gives the plants a better chance, but 
costs more. The minimum cost of opening 9-in. 
pits \b 4t, 2d, per 1000 (Benmore, Ar^llshire), 
and of planting about the same; and at 4 ft. 
(2722 per acre) this amounts to 22t. Qd. per acre, 
plus c^ of plants. But the total cost usually 
varies from 50«. to 80t. per acre. On stifif soil 
it is the best method. 

It is best to plant the young plants singly, 
as wisps of three or four seemings or young 
transplants seldom prove satisfactory. When 
plant^ neither seedungs nor transplants should 
stand deeper in the soil than they have stood 
in the nursery. Deep pUmting is bad for all 
kinds of plants, but especially for conifers, and 
^oug conifers especially for the shallow-root- 
ing Spruce, which then endeavours to throw out 
a new lateral root system nearer the surface. 
If planted too deep on a friable sandy soil, the 
plants may in a wort time be able to adjust 
themselves to their new environment; but if 
the soil be so stiff as to prevent the free circu- 
lation of oxygen, then the root system gra- 
<b]^y becomes suffocated through being de- 
prived of a sufiioiency of oxygen. Under any 
circumstanoee the moving of trees or. shrubs 
brom one place to another is bound to create a 
certain amount of physioloffical disturbance, the 
P^er of overcoming whum varies in different 
of trees. And if in lifting the plants 
mm the nursery lines many of the rootlets get 
da mag ^then it is desirable to trim the foliage 
a slight extent with the pmning-shears, so 
es to try and restore something like the previ- 
<^y esxisting normal balanoe between imbibi- 
ftpmi d tniMpiimtion. Such trimming should, 
r, be avoided eo fiur ae poesible; hence 


tlm rm ^ mall plents and simple planting 
xn^ihodB is preferable to laiw plants and oos^ 
lier methods of planting, if the latter aie not 
rendered necessary owing to strong growth of 
weeds or other reason. Healthy plants may 
with care be tran^lanted at any time of the 
year; but physiological disturbance in the organ- 
ism is rediKM to its minimum if ^e removal 
take place either just after active vegetation 
has ceased in autumn, or just before it recom- 
mences in spring. But as root growth goes on 
to a slight extent in broad-leaved pianu though 
not in conifers during the winter period of rest, 
autumn planting is (other things being equal) 
best for oroad-mved kindi^ and spring plant- 
ing for conifers (thereby avoiding disturbance in 
connection with winter storms and with foliage 
transpiration of the evergreen kinds during 
bright sunny weather in winter, and somewhat 
retarding the flushing of new foliage when frost 
is most mquent in spring). Wherever the sup- 
ply of suitable labour is limited, however, plant- 
ing work over any extensive area practically 
goes on right through from autumn till spring 
whenever the weather is open and favourable. 
In spring planting it is best to plant the wanner 
expmures before the colder hollows and nor^em 
aspects, and to plant first of all the kinds which 
flush their foliage earliest (Larch, Birch, Elm, 
ChestnutX then to set out the other deciduous 
trees, and to plant the evergreen conifers last 
of all, as they mostly stand transplanting well 
even after their new foliage begins to fiutm (not 
Austrian Pine, however, which generally trans- 
plants badly, though sometimes best in July if 
that be a wet month). The cost of plants and 
planting may vary greatly from almut £2 to 
A6 an acre, according to amount of soil prepara- 
tion, size of plants and number per acre, method 
of planting, local climate, &c. ; but the report of 
the Boyal Commission on Afforestation (1909) 
estimate it at about A'6 on the average. 

[J. N.] 

Plant LloSy the popular synonym for those 
insect pests known as the Aphides or Green 
Flies. See art Aphides. 

Plantef DImmm eC— Although disease 
in plants was observed as far back as records 
exist, yet plant pathology is a comparatively 
modern study and owes its present position to 
the labours of a few specialists of the uat genera- 
tion. The study of disease involves a knowledge 
of the normal healthy plant, its parts, its func- 
tions, and its many relations to environment 
or external conditions Disease sets in when 
these normal conditions are interfered with. 

The causes of disease differ widely, and it is 
not always possible to separate one cause from 
another, but the following is a convenient group- 
ing: — 

A. Diseases traceable to factors in the en- 
vironment: 

(а) Parasitic plants (see Fungi and Dodder). 

(б) Animals (m Entomology and other arti- 
cles). 

(c) Unhealthy coniBtimis aruing from the soil, 
the atmosphere and its pollutions, from frost or 
heat, and other non-living factors (see Smoke 
Damage to Tbbmi> 
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R Difeaaes due to internal causes and not ei»niple, an arale tree in ^ Uoca and remove 
direcUy traceable to environment (see ^Chloro- with a wir of s^rs aU the bloMoma All 
•i® * in art Grap* Vink and also art. Gumming), that is left, after flower renmval, ooiwtitutes the 
That it is difficult to separate one cause from vegetative organs for looking after the main* 
another is evident in many diseases ; a perusal tenance of the individual ; all that has been 
of the art. Larch Diskask will show that frost, removed by the scissors-^a trifling part, so far as 
larch aphis, and larch fungus are all concerned, weight is concerned— constitutes the reproduc* 
In this Cyclopedia the principal facte about tive organs for looking after the production of 
symptoms, causes, and treatment of diseases will successors. 

be foundoy looking up the name of the plant. At times the nmin object of the agriculturist 
or in' special articles on injurious insects and is to get vegetative organs in excess, at other 
parasitic fungi. [w. o. a] times to get reproductive organs in excess ; and 

PlantSf ffatura and Functions of. according to his purpose, the knowing agricuh 
—Ibis subject is treated under the following turist chooses his seed large or small, from this 
main heads:— (1) Introduction; (2) the Boot; locality or from that other. He knows that the 
(3) the Shoot ; (4) Cellular Structure ; (5) Res- amount and quality of the vemtative organs 
piration; (6) Propagation and Reproduction. depend upon nis choice of seed, and that the 
1. Introduction.— litany is the science that amount and quality of reproductive organs also 
comprehends all our knowledge of the vege- depend upon his choice. The productions of 
table kingdom, all the knowledge that relates cold climates tend to have more vegetative 
to plants. At the basis of all plant culture, organs, those of warm climates more ana better 
whether culture in fiel^ (agriculture), or in reproductive organs and seeds. Take flax-grow> 
gardens (horticulture), or in woods (sylvicul- ing, for exam^e; sometimes the plants are 
tureX or even in vats (brewing^ there lie cer- grown for vegetative organs and fibre — then, of 
tain broad general rules or pnnciples which it course, the best seed romes from cold climates, 
is advisable to know, in oi'der to control more such as Riga ; sometimes the main object is 
rationally, and therefore better, the plants seed production, and now the best seed comes 
which we rear and breed. It is advisable to from a warmer climate. Knowledge of details 
know also the points of strength and of weak- connected with proportion of vegetative to re- 
ness in certain cases, in order that we may be productive organs lies at the root of our choice 
better able to combat and get rid of those pesti* of seed and of our change of seed, 
lent plants which as wetnu interfere with our The vegetative organs of a green plant have 
crops, which as disease producers and parasites to do two things: (1) to get into contact with 
render our crops unhealthy and diseased in earth, (2) to get into contact with light and air. 
some cases even killing outright A sketcn of To secure contact with earth, one part of the 
the chief botanical principles involved in the plant body grows down into the earth in obe- 
practice of agriculture is all that will be at* dieuce to the law of gravity, while another part 
tempted here. This sketch must, of course, be grows up into the air and light in defiance of 
very incomplete and very brief. Certainly *a the law of gravity. The downward growing 
little knowledge is a dangerous thing'; and this part is the rooty the upward growing part the 
is a very good reason for knowing a little more, $hoot The vegetative body of a phmt is thus 
and so making the dangers of ignorance less. composed of (1) root, (2) shoot 
All agriculturists know that to get a potato 2. The Root.— To secure anchorage and oon- 
plant we must sow either a part of a potato tact with earth most intimate and most exten* 
plant or a potato seed from ^e ‘ plum *. The sive, the first root forms outgrowths on its 
same applies to all planto without exception, sides in various directions, younger and finer. 
If a weed appears mysteriously in our corn, or of course, deeper and more deep than the root 
if grasses spiing up which we did not wittingly which gave them birth, but not otherwise differ- 
sow, or if a fungus disease breaks out among ent These side outgrowths are called branch 
our cro^ we are certain in every case that a roots, which in turn repeat the branching pro- 
bit of the weed, or of the grass, or of the fungus, cess in various directions, and so on till every 
or it may be a seed or a spore of the plant, must nook and corner of the soil is vertically and 
have been present somehow or other. Tliis in- horizontally occupied by the finer and finest 
variable rule in the terse language of science branches, which are often called root fihrcc. In 
reads: ‘ There is no such thing as spontaneous this way the plant gets anchored in the earth 
generation *. A bit of the plant, whether large in that position whidi enables it to thoroughly 
enough to be seen by the naked eye, or so exploit from the surface and from the depths 
minute as only to bo seen by the highest powers certain raw materials which it requires, 
of the microscope, must have been present some- What raw materials does the root require to 
how. In knowing all the detaUs connected with import into itself from the soil ? At first it 
this ^ somehow ’ Res the practical importance of might be supposed that one plant wants this 
a minute scientific knowledge of agricultural ana another plant something else. But cafeful 
botany. ^ ^ investigation shows t^t * green plants want 

Every plant now existing must have a body esscntiSlg the same suhstanoss fiom. the soil \ This 
capable of doing two thinm — (1) it must be truth is apt to be hidden from us by the circum- 
capable of maintaining itself; (2) it must be stance that plants show much variation in corn- 
capable of producing successors ; in other words, position when subjected to chemical analysis, 
the body of a plant is composed of (1) vegetative These chemical analyses, however, when rightly 
organsy and (2) rqtroduetive organs. Tmls, lor interpreted, do not teach us that plants 
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from the aoil different sobetancee, but that 
Cerent pUmta use some larger, some smaller 
amounts of the same substances. Plants, like 
ourselves, can be *hard up*, and may be handi- 
capped for want of enough of this, that, or the 
otner stuff necessary to meet their needs— neces- 
sary to keep them at their best, and it is the 
aim of high-class and profitable agriculture to 
supply by manures the essentials which are 
admdged deficient 

^e principle that all ffreen plants want 
essentially the same stuffs fiom the soil is the 
very principle upon which scientific and prac- 
tical manuring alike proceed. We always aim 
at providing the phmt with a sufficiency of 
nitroamouB and phoBphatic manurtB^ with potash 
and linie compounds. Whether the nitrogenous 
manure takes the form of nitrate of s<xla, or 
sulphate of ammonia, or soot or whatever else 
it may be, is a matter of cost and expediency; 
all are agreed that plants want nitrogenous 
manures in some shape or foim. Whether the 
phosphatic manure takes the form of ground 


bones, mineral phosphate, supeiphosphate, or 
basic slaf , is again a matter of cost and expedi- 
ency; aUace agreed that plants want phospnatic 
manures from the soil. The same applies to 
potash and lime. Wherever we see a green 
plant growing, whether on a stone wall or in 
a fertue field, there, we may be certain, are 
available supplies of nitrogenous and phosphatic 
salts, potash and lime compounds, whatever else 
there may be besides. 

The principle that *all green plants want 
essentially the same substances from the soil* 
becomes quite clear by the method of * water 
culture*. In this method, distilled water is 
taken as the basis, and this water is mixed 
with minute quantities of nitrates, sulphates, 
and phosphates of potash, lime, and magnesia, 
along witn iron in the form, it may be, of an 
old rusty nail. With roots submerged in this 
watery solution, plants can be grown in perfect 
health. It is found by experiment that if any 
of the ingredients above mentioned are want- 
ing, the plant at once betrays the want by be- 
coming unhealthy and abnormal. The sub- 
stances which the plant requires from the soil 
are, then: nitrates, sulphates, and phosphates of 
potash, lime, and nu^esia, plus a small quan- 
tity of iron. Practiw agriculture iraores the 
necessity of sulphate, magnesia, andiron, and 
the pramcal reason for ignoring the necessity 
of these in a complete manure is that, as a 
rul& there is already in the soil abundance of 
available sulphates, magnesia, and iron com- 
pounda To sum up, chemical analysis shows 
that substances other than those mrationed 
as essential are present in the plant; water 
culture, in turn, checks chemical analysis and 
diowB ^at the other substances are merely acci- 
dent^ and not at all necessary to fully meet the 
retirements of healthy growth. 

the substances that pmnts remove from the 
soil are called in a rough-and-ready wav * plant 
food*. This name imuMdiately raises the ques- 
tkm-— What is the specific use to the plant of 
saoh of the atuffii taken inf 

Some of the water that enters the ffiant from 
▼sa. n. 


the soil hu to be combined with carbonic acid 
from the air, and this combination can only take 
place under the stimulating influence of light— 
whether sunlight or electrm light is a matter of 
udifference to the plant This purpose of water 
is not to feed the plant, but to be converted 
into a foodstuff, namely sugar or starch. It is 
misleading, then, to csA\ water by the name 
* plant food*, for it is in reality a food-making 
material. 

The nitrates, again, which enter the roots are 
used for a spline puipose. They enter into 
chemical union with varying quantities of sugar 
or starch, and ultimately are tianifform^ into 
albuminoid foodstuffs. Here we see, again, that 
nitrates are not * plant food*, but only food- 
making materials. The same applies to phos- 
phates. We thus come to the conclusion that 
the substances removed by plants from soil are 
used, not as foodstuffs, but as food-snaking ma- 
terials. 

The next question is: How are these food- 
making materials transferred from the soil to 
the inside of the plant? The pi'actical impor- 
tance of this question is that it throws light on 
those conditions which must be secured, if the 
plant is to be thoroughly efficient and smart at 
this business of using the soil. The first point 
to notice is that the root must secure contact 
with the stuffs. All know that the roots cling 
to earth, and the most extensive and intimate 
contact is secured by innumerable root branches 
bearing multitudes of fine hairs — root hairs 
they are called — which clothe the young parts 
of the roots. We can see these root hairs quite 
easily on sprouted oats grown in damp blotting 
paper between two saucers. Now there are no 
noies or pores of any kin<^ either on the surface 
of the root or on the hairs, and yet the stuffs 
outside have to find an entrance. The process 
of entrance is easily understood. If we take a 
pig’s bladder, fill it with thick syrup, tie it up 

a and place it in a tub of water, the whole 
er soon swells up, for the water outside 
passes through the bladder and mixes with the 
syrup within, although there are no holes asd 
no pores for entrance. This process of entrance 
through a membrane without pores is called 
osmosis. The two important points to notice 
are: (1) the warmer the water outside, the 
^ter the bladder swells; (2) the thicker the 
syrup, the faster the bladder swella 
The plant root, indeed, acts as an osmotic 
machine; each one of the multitude of root 
hairs acts like the pig’s bladder, and absorbs 
material from the surrounding soil by osmosis. 
Like the bladder, too, the root is more efficient 
and acts quicker (1) if the soil is warm, (2) if 
the solution in the hair is dense. 

The plant root is called upon to take in from 
the soil more than solutions of soluble stuffii — 
that is, stuffs soluble in water. Land that has 
been under grass for generations, with water 
draining through it, would be exhausted of 
soluble matter unless some provision existed 
for converting the insoluble soil particles into 
soluble form. The question reduces itself to 
this: How can a plant root utilize a particle of 
bone, which certainly is not soluble in water! 

141 
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Tks MHWBT iB| th&t tli6 root lifts tbo powor <rf 
maauftMsturiJig acidS) whidi exude to the sor* 
hoe of the root and to the surface of the 
hairs. These adds attack the bone particle, 
reader it soluble, and the solution of the boiw 
is now absorbed by the osmotic hair. It is 
quite easy to convince oneself of the solvent 
action of roots on insoluble substances — that is, 
on substances insoluble in water. Take a flower- 
pot, and, in the earth, halfway from the bottom, 
pla^ horizontally a polished plate of marble. 
Sow some seeds of Indian com so that the roots, 
growing down into the pot, must come into con- 
taet with the marble plate. It will be found, 
on removing the earth and the plants from the 
pot, that the roots of the Indian corn have, as 
it were, chiselled out the marble plate, and that 
they actually cling to the marble. 

Plants are not equally ^ted with this solvent 
power. Those that apeciuly excel are the cereal 
and fodder grasses, clovers, beans, and vetches ; 
whereas root crop^ such as turnips, potatoes, 
and mauf^ls, require lax'ffe supplies of soluble 
stuEs, sudi as are provided by dung and soluble 
artificial manurea 

We now begin to get a glimpse of what a 
fertile soil really is. It is a soil in which the 
roots are comfortably housed — so circumstanced 
that they can ^t all they require, and can dis- 

S y their full powers as absorbing machines. 

e main conditions for this display of power 
are warmth in the soil and dense sap withm the 
root 

Consciously or unconsciously, the principles 
underlying root action guide, to a certain ex- 
tent, the rotation of crops which the farmer 
adofks. For^ if he cultivates heavy land, and 
has to exploit the multitude of insoluble par- 
ticles therein, he devotes more years of the 
rc^tion to those crops whose roots excel as 
solvents ; whereas if his land is light, and poor 
in those insoluble particles required by the 
plant, he devotes more attention to the root 
evops, and uses more dung and artificiala 
3. The Shoot. — The mechanism which the 
green plant uses for thickening its sap and for 
uMnning stufis fit to nourish is that part of the 
wmtative body of the plant called the shoot or 
* i£aw The moot is composed of two things : 
(1) stem, (2) foliage leaf, and nothing more. 
At ficst when the moot is young we cannot see 
the stem, for it is very short and wrapped 
in encircling leaves as yet unfolded. At this 
young stage of growth, tiie whole shoot is called 
Imd, A bud is thus the name for a young shoot 
or * ahaw * before the stem has lengthened out, 
before the leaves are enlarged or unfolded. On 
a potato tuber, for example, the buds are in 
dusters called * eves and each bud of the eyes 
is eapable of unfolding and becoming a dirot 
or ^aiiaw*. 

The shoots which is, as it were, the 
werkshop of the plant, has to acquire a 
and extended aarmce, so as to secure a 
eieiM^ of the light and air around This it 
4ees, like the rootL by teuiching out The 
breaidiis start in tne angle betwem leaf and 
ft. When young they are in the bud state; 
lAtAT these buds develop, and uttunately 


bedome feaf-benriiig stens Iflte the Am^nhUk 
gave them birth. 

We have now to consider how the aboot ae» 
quires a supply of minerals sufficimit to etny 
on its various manufacturing procesMs. For 
this supply, a set of carrying pipes (or vessels) 
is laid down in the plant l^ese pipes are ar- 
ranged in bundles and extend right up from 
the root, through the stem, and bend out into 
the leaf. They are easily seen on an old rotten 
cabbage stock, where the soft parts have been 
eaten away, and the hard parts, including the 
pipes, are left behind undecayed The bundles 
of pipes, when in the leaf, are called ‘veins’. 
All these pipes co-operate together and import 
the mineral water irom the soil through the 
root and stem and into the ‘veins’ of the leid 
In the leaf a condensing process is carried on. 



Fig L—DUgramnifttio Section of Leaf 


a, Fpper epidennia b, Air space in which water fapoar 
colleota. e, Lower epidermis. 

This is accomplished by letting the water mmape 
in va^ur form through spaces and pores ue- 
signea for this very purpose. Now, what does 
the plant gain by letting the bulk of the 
water escape? The gain is this. The pkmt 
has a thousand times more soil minerals at its 
disposal than would be possible if the water 
va^ur had not escaped The case here is like 
that of the river Jordan and the Dead Sea. 

I The river brings in a small jKnrtion of asa* 

I terial in solution, and the bulk of the water 
brought in escape from the Dead Sea in the 
form of vapour, leaving a dmrge of mmmh 
behind So the river Jordan goes on poitriug 
in its water, and yet the level 3 the Dm Sea 
remains unchang^ But the water left has be- 
come salter, and solid deposits have even lermed 
at the bdttom. So is it with the plant, ^le 
process whereby large supplies of minmnals jure 
ffot into the shoots, and pla^ at the diiqiGsaf of 
the ^lant, is called trmupirmiunL Some idea of 
the importance of thia tranapiriiig mrooem is 
got when we oonsidMr that one acre of oabbsffes 
gives off rix tons of wster in twelve hours. AM 
know how erqps vary with seasmi, and naaoti 
affects plants more or lees aocording ae it ufibBli 
tmnq^mtkm more or less. The iHutewiinii 


•Howvs Metion of a leaf-iiiiade tindar the miero- 
«ooM and the large amount of imaoe within for 
h^ing water vapour. An arrow has been placed 
•in one of the pores throuffh which the water es- 
cape from the phuot to the outer air. 

The shoot of the plant has not only to secure 
an adequate supply of minerals, but it has to 
put that supply to a proper use ; for the minerals 
are only means to an end, and that end is, in 
the main, conversion into fhodhtuffa. The im- 
portant point is that the plant cannot turn the 
sotl-derived minerals to use, unless it has pre- 
pared beforehand a supply of sugar and starch 
to combine with them. How is this sugar sup- 
to be obtained? No sugar comes from tne 
aetl, and certainly none from the air. The sugar 
has to be manufactured inside of the plant from 
simple stuifs that are not sugar. The stuffs used 
are two — a liquid and a gu. The liquid is 
water, derived from the soil; and the gas is 
carbonic acid, extracted from the atmosphere 
around the shoots. Air contains only 3 gal. of 
carbonic acid in 10,000 gal. of air. Therefore, 
to get an adequate supply of the gas, the plant 
must be specially smart at separating this small 
quantity of carbonic acid from the very large 
quantity of nitrogen and oxygen with which it 
is mixed up. It is plain that an extraordinarily 
large quantity of air must pass through the ex- 
tracting machine^ to meet the demands of the 
plant ^e machinery for extracting and utiliz- 
ing the carbonic acid is easily discerned, because 
it 18 always impregnated with conspicuous green 
colouring matter. Indeed, the greenness of his 
crop is a rough-and-ready indicator to the farmer 
of the health and activity of the plants which 
he is growing. He r^htly regaras any dis- 
coloration, or any deficiency in the green, as a 
certain sign of mactivity or ill health, just as 
the doctor looks upon discoloration of the tongue 
of his patient. The air required entws freely, 
not by osmosis, but through the numerous 
small pores in the skin of the green shoot. It 
then passes along open spaces within the plant, 
and ultimately reacoes the green bodies which 
absorb the carbonic acid gas and let the other 
constituents of the air go me. The green bodies 
are now, as it wer^ little ^nges, charged with 
water and carbonic acid. If light is present, 
the water and carbonic add cease to oe sudi, 
and are changed into sugar and a waste mroduct 
which escapes, namely oxygen gM. All the 
sum in the plant is made in this way from 
carbenic add and water. When necessa^, the 
plant can take this sugar and transform it into 
a snbrtance insoluble in water, namely starch. 
All the starch in a plant is made by t^sfor- 
mation of sugar. In point oi fact» the plant is 
continually (hanging from sugar Uy stardi and 
from starch to sugar asoording to its needs. 

It is the lis^t that sapphes the jdant with 
power to work its green madiinery. Without 
lighi, the plant is peweiiets to make addition to 
its solid organic mbstwsee. Just as the 
t ogr aphw uses the power of Mght to change the 
mootMices spread out m a film upon hk plate, 
00 ^ plaat uses the maue power to work the 
mea laarhiBBry spread out wHhiii ks shoots (or 
maiwl If woteuthettohti 


the result is deficiency of sugai^ in the vIkM 
and more or less starvation^ however fertile the 
soil may be. This prindpie is applied to weed- 
destruction, and more especially to perenumi 
weeds. A cereal crop is sown thick so as to 
shade the weeds beneath, and as soon as pos- 
sible after harvest the weeds, ‘drawn up* and 
lean and weak, are attacked and removed. It 
is chiefly to secure a due supply of light that 
turnips are thinned and weeded, that potatoes 
are sown at certain distances apart, that com is 
sown at a certain rate per acre, and so fordL 
It is by breaking the law of light-requirements 
that pastures often fail when too thicKly seeded, 
so that one plant shades the other overmuch 
— ^mutual destruction is the inevitable result. 
The same applies to seasonal variations in crops. 
They cannot be expected to display the same 
activity, and to yiel(i heavy crops, in dull seasons, 
when the supply of light is abnormally scant. 
There is mucn variation in the amount of light 
demanded by different kinds of plants. Lucerne, 
for example, does not grow in Scotland under a 
grain crop ; and red clover is killed off when the 
grain crop is too thick, especially if followed by 
a rich growth of Italian rye grass. It is perfectly 
plain that the working agriculturist cannot have 
too much accurate knowledge of the light -re- 
ouirements of the various plants with which he 
deals— he may easily have too little. 

The sugar produced in the leaf is distributed 
through die plant, some of it going to the root 
and root hairs. This being so, k is easy to 
understand how the activity of the root and of 
the shoot go hand in hand. In the bladder 
experiment mentioned in connection with the 
working of the root, we noticed that the rate at 
which the bladder absorbs the water and swells 
up depends upon the strength of the sugar sola* 
tion within it. Now the shoot removes watei 
from the root, and gives in return a supply oi 
sugar, thus keeping the absorbing power of the 
root at a maximum by preserving the proper 
density of the sap in the root hairs. 

We have now to see how the plant makes use 
of the minerals imported from the soil and ac- 
cumulated in the snoot. It converts them into 
the albuminoid foodstuff the essential consti- 
tuent of beef and eggs, ihe materials used for 
this manufacturing process are three, namely, 
sugar, nitrates, and sulphates. The sugar ceases 
to be sugar, the nitrates cease to be nitratej^ 
the sulplmtes cease to be sulphates, and in their 
place tne albuminoid appeara This very com- 
plex compound is not pxwuced all at once but 
gi^ually, the compound of the sugar with the 
minerals being at nrst more simple. In forced 
rhubarb, for example, both sugar and minerals 
are present, the sugar being produced from the 
starch pirevioudy stored up in the rhubarb 
stock. But, in this case, the combinatioii ol 
sugar with the minerals prMuees a much sunf^ 
compound than full-fleaged albumin. In nm^ 
barb, in asparagus, an(f indeed in all locoed 
plants, where the sugar is comparatively scanty, 
tfre albuminoids are not formed, but mmir 
nitrogenous oompouuds that, however well tJMj 
may please the palate, tend to scour out the 
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W6 would have our plants at full feedine value, 
furnished with as much albuminoid foodstuff as 
possible, we require excess rather than defect 
of sugar. That is to say, the plants must have 
had a sufficiency of ligh^ so as to provide sugar 
in such abundance as will secure the formation 
of the albuminoid foodstuff and not immature, 
imperfectly formed compounds. 

4. Cellular Structure. -- We said at the 
beginning of this article that every plant must 
start from some part or other of a preceding 
plant. Now microscopic investigation shows 
that at* first all plants are built up of cells, 
much in the same way as a honeycomb is built 
up of cella Beplace the waxen walls of the 
honeycomb by the tougher material called cellu- 
lose, fill the compartments with living substance 
or protoplasm, reduce the size of the chambers 
to microscopic dimensions, and you get a fair 
idea of the cellular structure of a simple plant. 
Or we may compare a plant to a house of many 
minute chambei^ with walls built of cellulose 
and lined with living substance. Each chamber 
of this house is a cell. 

At first the cell is quite small, but afterwards 
it drinks in water by the osmotic process and 
becomes puffed up to manv times its original 
size. The water used in this way amounts to 
about SOper cent of the total weight of the 
plant When a mushroom grows up in a single 
night, what has happened is mainly this: the 
many small cells composing its body have been 
pufiM up with water from the soil. Again, 
when a Dud opens in spring, the enlargement 
is due to the fact that the many small com- 
ponent cells have increased enormously in size, 
simply by puffing themselves up with water that 
has streamed into them from the soil through 
the other parts of the plant A time comes 
when the wall of the cell is too thick and stiff 
to be puffed up in this way; then, the full 
drinking capacity has been attained, and fur- 
ther enkrgement ceasea To get a heavy crop 
of plants we thus require that the cells be en- 
larged as much as possible; and besides this, 
we require the presence of as many cells as 
possible to undergo enlargement. 

In order to miuLe the cells as large as pos- 
sible, we need some agent that not only induces 
thirst in the cell, but also retards as much as 
possible the stiffening of the cell wall. Such 
an agent is nitrate. Crops varv greatly in the 
extent to which they can stana mrcing by ni- 
trate. Cabbages, for example, can stand veiy 
much; so can potatoes, ana some of the new 
varieties of oats can use much more than Uie old 
varieties. Clovers and leguminous plants, on the 
other hand, are very shy of nitrate. It i^uires 
intimate knowledge of detail and nicety of 
judgment to balance up the proportion of nitro- 
genous to other manunal constituents that may 
Be most profitably^ used in a given case. As a 
rule, special experiments are necessary for such 
determinationa If we apply excessive dress- 
ings of nitrate, one danger is that the cells may 
bewme so lar^ and watery that they c^pse 
and break down utterly, as is seen in til^ase 
of hollow potatoes, and sometimes in Idl^ 
oom. Another danger from excessive use of 


nitrate is that the plant is apt to become un- 
healthy, and ready to fall a prey to disease and 
disease-producing organisms. 

We have already said that to secure a full 
and heavy crop we want as many cells as pos- 
sible. Inde^ the prime object of all intensive 
cultivation is to increase to a maximum the 
number of those special cells which constitute 
the valuable part of the crop. The secret under- 
lying the attainment of this end is the know- 
ledge that there is, in each and every cell of a 
plant, a special globule, which lays down the law 
m this matter, and decides whether or not the 
cell shall * divide’ into two cells, and also whetiber 
the * division ’ of the cell shall be repeated. Hiis 
official within the cell is to be got at through 
his food. The object of the cultivator, then. 



Fig. 2.— Diagmn of Odl (greatly magnified) 

a, CeU wall. 6, Protoplasm round the waU. c, Kuoleoe 
(with nucleolus), d, Protoplasm in strings, e, Vaouolea 
containing cell-sap. /, Qilorophyll grains (green). 

is to cater in the first place for the globule in 
the cell, which is techni^lly called nudeus. 

If we would use the nucleus to our end, and 
induce abnormal increase in cell numben^ we 
must act upon the nucleus through the environ- 
ment of the plant This can be done, for the 
nucleus r^uires a special foodstuff—- not ordinary 
albuminoio, but a special albuminoid manufac- 
tured from phosphates. If phosphates are defi- 
cient in the soil the powers of the nucleus are 
crippled, and the number of cells forming the 
plant is defective likewise. We thus see that 
excess rather than deficiency of phosphate in 
the soil is advisable, if we would have our plante 
with excess rather than deficiency of cells to 
puff up and to feed. 

Phosphates are used b^ the plant chiefiy for 
manufiseturing those spe^ albuminoids which 
go to feed the nucleus ox the celL For this manu- 
nmture four substances are required, nam^, 
sugar, nitrate, sulphate, and phosphate. The 
propw use of pho^ffiates lies at the very heart 
of all profitable feunning. There are ways by 
which soils poor in nitremnous compounds msy 
be enriched from atmosraeric sources; but there 
is no sudb way of supj^ying phoq;>biitea. it Is 
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Qien for the funner to eee specially to it that 
the phoej^tes are present in sufficient amount, 
and that as much as possible of the phosphates 
in the depths of his soil are brought to the sur- 
face and made available by the srowth of deep- 
rooted plants. After the cell has commence 
to enlai^, and has puffed itself up with water, 
the nucleus will not * divide \ and the cells will not 
increase in number. Accordingly, the phosphates 
are wanted in the very youngest cells, rather 
than in the older. The plant mwer must not 
force the cells of his plants to emerge too rapidly 
at first ; if he does, he defeats his own object, 
and makes the nucleus abdicate its powera too 
soon — at least sooner than is necessary. For 
this reason, the quantity of nitrate applied and 
the time of application require judgment, if we 
would secure tne best return. 

5. Respiration.— Light is the special power 
which works the gieen machinery of the plant 
when it is manufacturing suj^. But another 
power is rcNquired prior to light, and a power 
without which light avails nothing. The source 
of this power is the breathing process, or respi- 
ration. Every plant and every animal gets its 
‘ vital power * by breathing ; without bieathing, 
a green plant is as impotent to act as a man 
with a rope fastened so tight round his neck 
that no air can enter his lunga The important 
point is, that the breathing procera of the plant 
IS exactly the same as the breathing process of 
the farmer himself. To maintain the life of 
each of them, breathing is absolutely essential. 
The substances involved in this process are twa 
namely, the living substance (not the food), and 
the oxygen of the air. Now the plant gets its 
air supply from two sources — from the atmos- 
phere, which bathes the air parts, and from the 
soil atmosphere, which bathes the underground 
parts. If, then, our plants are to be at full 
vigour, there must be no stint of air supply. 
Nevertheless, the air supply of the plant is 
very often specially stinted— not, of course, the 
supply to the air parts, but the supply to the 
roots underground. This happens whenever 
the pores of the soil are filled up with w^ater. 
It is all veiT well if these water plugs in the 
pores are cnarged with oxygen. But if the 
water is stagnant, and has risen from the soil 
beneath, then occurs the danger of stinting the 
air supply. To minimize any such risk, two 
methods are in use: (1) drainage, and (2) the 
incorporation in the soil of dead parts of plants 
or dung, — in fact, organic matter of any kind. 
The organic matter the special property of 
swelling in water, as we easily notice in the case 
of a boat leaking at the seams or of a shrunken 
tub. The action of the organic matter in the soil 
is to absorb into itself the water from the pores, 
and leave them free and open. When it happens 
that the air supply at the root is scant, the 
effect on the root is remarkable. The breathing 
become abnormal, alcoholic poison is produced 
in the interior, and the result is a diseased root, 
defective in the dischar^ of its duties. 

6. Propagation and Reproduction. — Propa- 

The farmer is inclined to call evenr- 
thing from which a plant takes its rise by the 
name ‘teed’. When he grows his potato crop 


from tubers, he speaks of the crop as grown 
from seed, and the tubers from which he srowa 
the crop as ‘seed’ and * seed potatoes', fliia is 
often a very handy way of speaking, but at 
times it xnay lead to error, as, for example, 
when we are discussing the pe^liarities pre- 
sented by new varieties of potatoes raised nom 
‘seed’. In this case of new varieties, the 
potatoes are not raised from tubers but fiom 
genuine seeds produced in the 'plum’ or fruit 
of the potato ^ant Again, weeds often start 
from pieces of the plant which are in the soil. 
For example, a tiny piece of the underground 
stem of couch grass is the usual starting-point 
of couch ; a piece of agixistis or bent grass the 
starting-point of bent ; a piece of knot grass the 
starting-point of knot grass, and so on. Cases 
of this kind, in which the plant starts fram a 
part of the vegetative organe^ are so numerous 
and so important that, to prevent confusion^ it 
is well to speak of them as cases of propagation 
rather than of reproduction. 

Itejrroduction . — When a potato plant is raised 
from the seed that was formed in the * plum ' 
fruit, we have a genuine case of reproduction. 
In this case, the plant has not been produced 
from a part of the vegetative organs out from 
a special structure specially formed by fiowers 
or reproductive organs. In point of fact, the 
starting-point was a baby plant or embryo 
formed within a seed. It is worth while under- 
standing how this baby plant comes to be in 
the seed. Assuredly it is not taken into the 
lant from the soil, as was formerly supposed, 
ut, like the animal baby, the plant mby is 
always made by the blending of tw^o things, 
a male element and a female element ; the male 
element by itself is impotent to produce an em- 
bryo, the female element by i^lf is equally 
impotent, but both elements blended together 
are effective. This is the great and essential 
difference between propagation and reproduc- 
tion. In propagation a part of the plant is 
detached, in reproduction two distinct parts, 
namely the male element and the female ele- 
ment, are blended together to produce one. 
Such blending is called a sexual process. 

This being so, it is easy to understand how 
plants raised from embryos may s^rt and 
change, and give rise to new varieties, ^e male 
element carries with it certain characters *from 
the plant which bore ^ and so likewise >doee 
the lemale element. The blended product of 
both elements evidently combines in one embxpro 
plant both sets of characters. It is clear aMo 
that if we select the male element from a plant 
with suitable characters, and the female element 
from another plant with other suitable char- 
acters, and if we further bring it about that 
both elements successfully blen^ we get an 
embryo combining tc^ether in it the Charac- 
ters carried in by Doth elements, that is, a new 
variety. What characters are carried in, what 
characters come to the front and show up as 
'dominaut characters’, what characters remidn 
hidden and 'dormant or recessive’ depends upon 
tihe circumstances of the case* Reproduction 
by the sexual process thus puts into our hands 
a method of controlling the productions of 
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XAtnre. By such control, new varieties of peas 
are easily produced, new varieties of potatoes, 
new yarieues of oa^ and so forth. The em- 
bryo of a flowerinff plant is very careful^ 
tendbd and looked after by the plant itself. It 


i always produced inside a tiny case 
matructed for the purpose and 
the very 


the 


is 

oonatruci 

ovule. If you take the very youn^; pod of a 
bean and open it, you find in the inside a whole 
row of little white bodies; each of these is an 
ovule specially constructed to cradle and to 
nurse the embryo to be produced within. At 
first there is no embryo at all in the ovule, 
but there is a female element or egg. If, 
however, a male element gains access to this 
female element, both elements become blended 
together, and now the whole ovule swells up, 
an embryo forms in the interior, a store of iooa 
for nursing this embryo accumulates within, 
and the outside of the ovule becomes a pro- 
tecting akin. At this stage, when an embryo 
has been developed, the name ^ ovule’ is changed 
to seed. Seed, then, is the ripe ovule which lias 
been fertilized and which has developed an 
em^'yo in its interior. Without fertilization, 
seed IB not produced. 

Hie seed germinates when it is provided with 
adequate supplies of watei', air, and heat The 
embryo nursed on food stored for the purp^ 
emerges and becomes a seedling plant, ^e 
seedling develops its vegetative organs and be- 
comes the adult plant, wnich feeds on the starch, 
fat, and albumin manufactured by its own ac- 
tivity from the raw materials derived from soil 
and air. Flowers are developed, which contain, 
as essential parts, stamens and carpels. The sta- 
mens make pollen, and the pollen m turn makes 
male elements. The cai’pels make ovules, and 
inside of each a female element or egg is pi'o- 
duoed. The fertilizing process brings i^out the 
blending of male and female elements, and ulti- 
mately an embryo plant is developed within the 
ripe ovule or seed. The seed is shed, germina- 
tion occurs, and the same cycle of life is repeated. 

[a. n. m‘a1 

PlMmodlophora brmssic«»t the bo- 
tanical name for the disease better known as 
finger - and - toe. 


See art Finobr- 
akd-Toe. 

Plmmtmr of 
nuis. See 
Gypsum. 
PlAtyparMi 
pMOlloptorm 
^e Asparagus 
Ily).— The in- 
sect is about the 
size of the house 
fly, with red- 
bouwn he^ 

my thorax with 
three longitudi- 
nal dark stripes, 
and dark-brown 





Atparagm Fly (Platyparaa pmeil- 
optera) 

abdomen. The wing 


rings are 

prettily marked with five irregular, dark^rown 
transverse bars. The fiy lavs its eggs in April 
or May on the succulent shoots. They hat^ 
in a fortnight or three weeks, and the y^owish- 


white maggots eat into the stem, distortiag tbs 
shoot anogenerally causing it to bend over. In 
July or August they cease feeding and tarn to 
pupee in the lowest portion of the stem. Treed- 
— Pull up and destroy the injured shoots 
in August, taking care to remove the lowest 
part of the stem with the ptqaoe in it. Dusting 
the shoots with soot as they appear has some 
efiect in keeping off the fly. [c. w.] 

PiMtrosobm ooncinna (the Hop Flea- 
beetle) is allied to the Turnip Fly, but is muader 
and more convex, of a coppery hue, with pitch- 
coloured antennae, rusty at the base, and twenty 
lines of strong dots on the wing cases. Early in 
the spring the beetle appears on the tender hop 
shoots, which it greatly injures. Later it attacks 
the leaves. The eggs are laid under the leaves, 
and hatch in six to nine days, when the larvae 
tunnel in the leaves. They are mature in eight 
days, and emerge to pupate in the ground. In 
about a fortnight they turn to beetles. There 
are three broods in the year, and the winter is 
passed in the adult form, in broken pieces of bine 
or in rubbish under the hedgerows, &c. TreoU- 
ment . — They are best coumated by keeping 
chickens ana ducks in the hop gardens, ana by 
shaking down the beetles on to tarred boards. 

[J.C.] [&w.] 

Pl^lstOMnet meaning ‘most recent’, has 
been applied to deposits later than the Pliocene 
period. The term Post-pliocene is held by many 
authors to include an earlier Pleistocene series 
and a later Recent series; but the limits of these 
are difficult to define. The pre- glacial beds 
with mammalian bones in certain caves, the pre- 

f lacial beach-layers or eroded platforms of the 
outh Welsh and Irish coasts, and the whole 
series of deposits of the Post -pliocene ice-age, 
may be taken as typical records of the Pleistocene 
period. See art. Glacial Epoch, [g. a. j. c.] 
Pleurisy. — Inflammation of the pleura or 
covering of the lung is a painful diseai^ and in 
the lower animals, especially the horse, it fre- 
quently terminates fatally. Until recently, the 
chief cause of the malaay was believed to be 
cold or chills, but now it is held that bacteria 
play an important part in its production. Quite 
a number of bacteria ai'e capable of causing pleu- 
risy, but the pyogenic or suppui'ative organisms 
are undoubt^ly the most frequent offenders. 
In cattle the bacillus tuberculosis is the most 
common cause, and gives rise to a special form 
of pleurisy termed tubercular pleurisy, which 
may be either acute or chronic, the latter being 
the more common. In horses the Bacillus maUei 
or glanders bacillus may be a cause, but this 
is rare as compared to pleurisy determined by 
suppurative organisms, which gain access to the 
pleura from some centre of disMuae in the under- 
lying lung tissue. 

In the early stages of pleurisy the chief symp- 
toms are quick, hurried, shallow breathing; sho^ 
painful, simpressed cough; anxious expresuonf 
the affected animal looks round frequently at ite 
sides and moves in a stiff, pained manner. Hie 
temperatui'e is elevated, and as a rule the paitieot 
is disinclined to lie down. If we apply our ear 
to the oheet wall we can distinctly near a deli- 
cate lusping sound, which is notpresent nonualljr 
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I Pleun^Mteumoida - 

Tim It twumd bf the dry mtoned roiftwse of •Ae 
hinc mUnig ajnifwt the chest wall or hnier 
rarfitte of the rios, and gives rise to great pain | 
and nneasiiiess. As the disease advances, the 
friction sounds diiM|)pear graduaH^r and nmv be 
replaced hy a splasmng souni^ due to liquid ac- 
cumulatmg in the chest cavity. The severity 
r»f the disease depends upon the extent of the 
pleura involved, and if one or both aides of the 
chest are affected. Provided the lesion is limited, 
then recovery may take place; and the only 
evidence remaining to prove that the disease 
has been in existence will be the presence of a 
thickened mtch of pleura. On the other hand, 
when the disease extends and gradually involves 
the entire surface of one or both lungs, we gene- 
rally get a profuse outflow of inflammatory 
liquid into the diest cavity. This exerts pres- 
sure on the lungs, interferes with respiration, 
and frequently entails a fatal issue. 

In the case of tubercular pleurisy in cattle 
the disease usually runs a chronic course, and 
after some time peculiar outgrowths resembling 
bunches of grapes appear on the inflamed mem- 
biwnes, and also on tne pleura covering the in- 
side of the ribs. These masses are composed of a 
framework of fibrous tissue developed from the 
pleura, and embedded in this we find cheesy-like 
tul>ercular material, produced by the activity 
of the tubercular baculi, which are usually pre- 
sent in enormous numbers. The term * angle- 
berries’ has been applied to these grape -like 
mas^ but is misleading, as they have no con- 
nection whatever with true angleberries, which 
are of a warty nature and grow on the dun of 
cattle, particularly about the floor of the abdo- 
men, and apart from being unsightly are not of 
much pathological importance. [J. R. m*c.1 

PIWurwpMUffnonia. — This contagious dis- 
ease, which during certain years of the last cen- 
tury caused great loss among the herds of Great 
Britain and Ireland, has fortunately now entirely 
disappeared from these islands in conseouence 
of tne strong measures of suppression adopted 
by the authorities. It is supptWl to have oeen 
imported from Holland aTOut the year 1841, 
having been known previously in various Con- 
tinental countries. From time to time it has 
appeared in nearly all parts of the world, thoug^h 
it IB sakl tliat Hungary, Normandy, and Algeria 
have so far been exempt from its ravages. It is 
a highly infectious disease and is generally fatal, 
being contracted by inhalation. As the name 
pleuropneumonia indicates, the seat of the dis- 
ease is the lung, with its covering membrane (the 
pleura). The attack may be acute, subacute, or 
chronic, and in consequence it is not possible to 
fix a very definite period of incubation, the latter 
being variouriy estimated at from two weeks to 
several months. It is not uncommon for animals 
to be affected lor a Icm^ time.unsus'pected, and as 
a result the disease is insidious in its spread, the 
oontwon being oonv^ed by animals which have 
not tKemselves exhibited any clinical symptoms. 
Where the course is chronic, animals sometimes 
appear to recover; but from the nature of the 
lesions perfect restoration of the lung tissues is 
rarely possible, such eases, commonly known as 
* iongm being a fruitful source of ocmtagion. 
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The symptoms of the disease are tiiose of fever, 
with a cough, at first slight, afterwards more 
severe, the eimtion of tempmture being usu- 
ally marked, and occurring early in t^e course 
of the attack. The usual signs of iUness soon 
appm, including loss of appetite, cessation of 
rumination. The cough beeves more painful, 
the animal arching its back and extending its 
head, and showing pain on pressure between the 
ribs. The breawng becomes laboured, with 
marked ^heaving’ of Uie sides, and as in the case 
of other fevers there is here usually constipa- 
tion, while from the distended nostrils there is 
a discharge of a tenacious character. At first the 
sounds in the chest appear exaggerated when 
the ear is applied to the chest wall, but after 
a while there is loss of sound, the air passa^^es 
being more or less clo^ and the lung cavines 
obliterated. The friction sound which is diag- 
nostic of pleurisy is at first marked, but after 
a time ceases owing to the throwing; out of an 
exudate between the lungs and the lining of the 
chest. The discharge from the nostrils Ganges, 
becominj; yellow and often containing ‘ casta" of 
seini-sohd matter from the air passages. Death 
usually occura in from one to three weeks, and 
is generally due practically to siiffocatioA owing 
to inability to inspire air into the lungs. Post- 
mortem examination shows a remarkable altera- 
tion in the lungs, which have become very heavy, 
and on being cut with a knife the cut surface 
shows an appearance which is generally likened 
to marble, there being thick yellow strips run- 
ning in various directions and enclosing spaces 
full of dark material. In the chest cavity there 
is usually a quantity of fluid. Owiuff to their 
increased weight the lungs will not float when 
placed in water, as would De the case if the lungs 
were healthy. 

Treatment of pleuropneumonia is not per- 
mitted in these islands, this disease being among 
those scheduled as notifiable. 

Enormous sums were spent in eradicating it. 
the procedure adopted, which ultimately proved 
successful, being the compulsory slaughter not 
only of affected animals, but also of those which 
had come in contact with the latter. 

Bestrictions are still in force against the im- 
portation of living cattle from certain countries, 
with a view to prevent the reintroduction of this 
and other diseases. In some countries inocula- 
tion with lymph obtained from affected animals 
is pn^ised as a preventive. [f. o. ilI 

Hiooene — This system is usually 

regarded as closing the Cainozoic or Tertiaiv 
era, and possesses considerable interest through 
the similarity of its marine invertebrate remanis 
to those accumulating at the present day. At 
the same time, a nunmer of important Pliocene 
vertebrates have become extinct. Among these 
is Hipparion, the old three-toed horse, which is 
succe^ed by the true horse in the Upper Plio- 
cene. Tbe modem ox occurs also in the later 
Pliocene deposits. The length of the interval 
that separates us from Pliocene times is seen by 
the fact that marine beds of the upper series at 
this system in southern Italy have become ^- 
vated nearly 3000 ft. above the sea. 

In Belgium and eastern England we have 
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deposits formed in a sea that represented the 
present German Ocean, These give us the loose 
lOBsiliferous sands known as *Crag’ in Suffolk 
and in Norfolk, ^e English Pliocene strata 
are largely overlain and concealed by glaci^ 
drift; but small quarries have been opened in 
them, and they are well seen along tne coast 
Their succession is as follows: — 

4. Forest-Bed Beriet. 

8. Norwich and ChUlesford Crtgi. 

2. ^tedOrsg. 

L XIoxalline drag. 

None of the series is of great thickness, and the 
sea seems to have retreated for a time, owing to 
an uplift at the close of the Coralline Crag epoch. 
Numerous fossils washed from the lower series 
are thus found in the Red Crag. The Red Crag, 
on the other hand, extends beyond the Coralline 
Crag, overlapping it on to the London Clay. 


occurrence of the Lmham whidi are fnih 
siliferous sands preserved in solution-pockets in 
the Chalk of the North Downs of Kent Iheae 
relics of former strata show, moreover, how 
recent, geologically speaking, is the formation 
and excavation of the * Wealaen anticlinal*, that 
great denuded arch of Cretaceous strata which 
divides the London from the Hampshire Basin. 

An inlet of a more southern sea is recorded 
by a small pocket of fossiliferous sand and clav 
at St. Erth, not far from St Ives in Cornwall 
I But on the whole the Britannic area was raised 
above the sea in Pliocene times, and the estuary 
of the Rhine, at the close of the period, probably 
spread to the East Anglian I'egion, forming a 
broad connection with the Continent, by which 
mammals passed freely into England. A less 
shifting connection was also provided the 
Wealden anticlinal, which then stretched con- 
tinuously into northern France, [o. a. j. a] 



8ketoh*map showing Area of Pliocene Strata in Eastern 
England. Pliocene area dotted 

The Coralline Crag is a very shelly yellow 
sand, some 60 ft. thick, with numerous remains 
of polyzoa, once styled * corallines’. A formerly 
valuable bed of phosphatic nodules, with shai'ks’ 
teeth, &c., occurs at the base, and numerous 
nodules have been washed from it into various 
layers of the Red Crag. The bed is now practi- 
cally worked out, but may appear between the 
Crag and the London Clay at ^mts not yet ex- 
plored. The Red Crag is usually dark-coloured 
through iron oxide, which cements it, siter the 
fashion of iron-pans, in places. Here and there, 
dissolving waters liave removed most of the cal- 
careous matter from the sand. 

The and ChiUesford Crage represent 

higher horizons. They include thin clays, which 
amount to some 8 ft in the Chillei^ord series. 

The Forest Bed Series appears at Cromer in 
Norfolk, and its fauna inaicates the giudual 
change of climate towards the cold of the Glacial 
epoch. The Forest Bed proper is estuarine, with 
stumps of trees washed down from the river- 
banki^ and bones of Rhinoceros, Hippopotamus, 
Elephant, Bear, the extinct Sabre-toothed Tiger, 
It is in pait cemented by iron oxide. 

^e former extent to whicn the Pliocene sea 
invyled south-east England is shown by the | 


Pliocene Soils. — The soils which rest on the 
Pliocene strata or ‘Crag’ formations of Nor- 
folk and Suffolk are very variable in character, 
chiefly because of the occurrence of so many 
kinds of drifted materials on the surface. These 
drifts are mostly clays with chalk fragments, or 
Glacial sands and gravels. The clay with chalk 
pebbles is really a boulder clay derived from 
the Chalk formation, and is widely distributed 
over the ‘Crag’ in the county of Suffol^ and 
over a more limited ai'ea of that formation in 
Norfolk, while the sands and gravels prevail 
in the district round Ipswich and at vaiious 
other points of the series. On these sujMrflicial 
deposits soils of varying degrees of fertility are 
to be found, from the rich loams lying at the 
margin of the formation to the south and south- 
east of Ipswich, andafi^in in the north-east of Nor- 
folk, to the poor ana heath-covered sands which 
pi’esent themselves here and there towards the 
eastern side of these counties near the coast 
The country to the north-east of Norwich, com- 
prising the hundreds of Blofield, Walsham, Tun- 
stead, Happing, ahd East and West Flegg, is 
considered the best land in Norfolk. Its soil 
is a deep free-working loam, veir suitable for 
arable culture. It is, however, deficient in lime. 

Dii'ectly derived ‘ Crag’ soils are the exception 
rather than the rule. Where they exist, they 
prove to be calcareous sands or loams; the soils 
from the Coralline ‘Crag’ possess a higher con- 
tent of lime than those aenved from the newer 
strata. Some of the soils are so sandy and in- 
coherent that thev drift with the wind after 
ploughing, and in hot drw seasons the crops they 
produce are light and almost scorched. In the 
river valleys round Norwich the Crag forms a 
loamy soil on which the beech tree flourishes. 
Some of the beds of this system, sudb as the 
Norwich Ci^, are so calcareous that they are 
used as a soil-amendment The phosphatic beds 
have been worked for the manufacture of man- 
ures, and the nodules were formerly sold for 
about £Z per ton. The ‘ box-stones’, which pre- 
vail mostly in the south of Suffolk, are usea for 
road metal [t. b.] 

PUHi0h«--Plouebs are made to meet spemal 
purposes and oonmtions, and show variations 
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to adapt them to tlie work, but jNra^icall j all 
oomo under one oommon oonatructive plan-> 
that the forepart ia a atout beam which makea 
a fiah-hook curve at the rear, the point of which 
piercea and forcea ita way throuffb the ground : 
and a aide aheet of metal called the mould-board 
or breaat, which ahovea the looaened aoil aaide 
and inverta it. Theae are the eaaential parta, 
but oUier pai1;a and adjuatmenta are attached 
to make it eaaier to control, and to adapt it to 
special purposes. The beam ia usually continued 
behind the curve so as to form a steering or 
guiding handle, and wheels ai^e frequently at- 
tached to the forepart to make the running 
ateady and to regulate the size and depth cn 
the mrrow; but wheels are not eaaential, as 
they are not used on the awing plough. A 
description of the parts of the common, aingle- 
furrow, two- wheel plough will render their pur- 
pose clear, and the obiect of parts substituted 
in other ploughs will then be obvious. Having 
the parts of a plough before us, we will proceed 
to put them together. The frame or uody to 
which all the ploughing parts, except the coulter, 
are attached is bolted on to the beam, as also 
are the handles or stilts; the wheels are then 
put on BO that the plough can stand upright; 
the standards of the wheels are carried in sockets 
fitted to the crossbaie placed in the forepart of 
the beam, to which they are clasped. Tlie slade 
or sole of the plough should then be placed 
under the frame, then the lever neck to carry 
the share be laid in ; then the frame and breast 
couplings be attach^ to the frame, after which 
tlie oreast should be attached, and held in place 
by a bolt near the front, by the frame couj^ing, 
and by the breast stay, the latter keeping the 
back part of the breast rigid, though it is aaiust- 
able from the breast stay and breast coupling. 
The side cap can then be put on, and the share 
slipped on to the lever neck. At the bottom of 
the oreast is the rest, a renewable part to save 
the more expensive breast from wear. At the 
end of the beam is a T-head somewhat quad- 
rant shape, perforated with numerous holes, 
which fits into the sliding head carrying the 
adjustable stay of the draught chain. A hake 
he^ is substituted for this when, instead of 
taking the draught from a draught chain at- 
tached near the body, the chain is dispensed 
with, and draught taken direct from the head. 
With the coulter placed in front of the share 
point, and the skim coulter slightly in advance 
of this, the plough is complete, tliough a draught 
chain attacned to the coulter is often used to 
dm in manure or long growth. 

The purpose of the parts are these. The 
share makes the under cut and the ooulter the 
vertical. The cut furrow-slice runs up the share 
and follows the course of the breast as it is 
drawn along; the curve of the breast is such 
that the furrow-slice is inverted as it leaves it. 
The depth and width of the furrow are adjusted 
mainly hy the wheels. The big or furrow wheel 
adjusts the width of the furrow, the width taken 
being that which lies in a line between the 
ooulter and the inside of the mat wheel, which 
also regulates the depth of we furrow on the 
turning side; the little wheel only regulates the 


depth on the land side. The sliding heed can 
be moved fh>m side to side along the T-heed to 
adjust the line of draught to aid the holder to 
steer the plough; and we sliding head also can 
be raised or lowered to correct the tendency for 
the point to run unduly upwards or downwards; 
in both cases the adjusting is done in opposite 
direction to the one desired. The skim ooulter 
is only used when there is manure or olher 
material on the surface which reouii'es burying. 
A disk coulter is used on loose land free from 
stones, where thei*e is likelihood of the ordi- 
naiw coulter driving the loose mateiial in front, 
ana so blocking the plough. 

The common plough just described is typical 
of the ploughs most generally used. After its in- 
troduction in its present foim about the middle 
of last century there was great controversy as to 
the merits of the wheeled plough v. the swing 
plough. The disuse of the swing plough except 
in certain districts is the most conclusive evi- 
dence of the popularity of the wheel plough. 
We think the advocates of the swing plough 
adhered rather to the work pei'fornied by the 
swing plough than to the fact that it was wheel- 
less. On this ground we have some sympathy 
for their adherence, for despite the almost com- 
mon use of the wheel plough, the long snake 
breast entailed very heavy draught, while the 
breast associated with the Scotch swing plough 
was lather more on the lines of the modern 
digging breast plough, which is much lighter in 
draught than the common plough ; and the Scotch 
users preferred the type of fuiT#W-slice turned 
by their breast. There is no doubt about the 
convenience of wheels, and we think it was un- 
fortunate that the controversy turned so much on 
the question of wheels rather than on the class 
of work performed. The common plough with 
its snake breast is eminently a wheat plough, 
as it leaves a firm consolioated furrow well 
suited to the wheat seedbed, and a well-defined 
crest suitable to receive seed when sown broad- 
cast; but to attain this the draught is excessive; 
and as wheat sowing has decreased to less than 
half its acreage during the past thirty or thirty- 
five years, the value of this consolidated furrow 
is not so much appreciated. The common plough 
is, however, popular because it will face a hard 
surface when some other types are unable to do 
so. It performs the neatest work, and its popu- 
larity at ploughing matches had much to do 
with its adoption. Its excessive draught is due 
to the great friction which is set up at several 
points, especially on the slade or sole -plate, 
the land side or side cap, and on the breast. 
A long, broad slade is necessary to keep the 
plough steady, and how ffreat the pressure is is 
shown bythe compressea and polished track it 
leaves, ^e turning of the furrow under com- 
pression puts pressure on the side cap and breast, 
because the torrow-slice is but slightly lifted, 
and is turned directly over whilst in the narrow 
space between the unploughed land and the 
previous furrow. The effect is similar to that 
where a wedge is driven into a space with re- 
sistance on both sides. Bepeatod tests have 
shown that in ploughing firm land the draught 
of the more modem chifi breast digging plough 
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is about one-l^ird loss than that of Uie ordinary 

K ; and as the bottom and vertical cuts 
» be done in common by both ploughs, 
ike diffnenoe must be attributed to friction. 

The twing plough if fitted with an ordinary 
breast has most of the frictional troubles of the 
commoa wheel plough, but a skilled plouffh- 
man can maintain a firm and well-controlled 
grip, which tends to make it run slightly easier, 
though an unskilled holder will increase the 
draught. The fact that a swing plough is de- 
sign^ with longer handles and a shorter beam 
allows it to be held more easily than a wheeled 
plough freed of its wheels does. 

Digging ploughs with chilled - steel breasts 
were introauoed to England about the year 
18H5 by Oliver, and they have proved to be 
the most economical ploughs to use under most 
conditions. Objections to their use on strong 
land have in the main disappeared, as farmers 
have realized that the high crest, which thev 
regarded as essential when using ploughs which 
consolidated the furi*ow, is of relatively small im- 
poi'tance with the open-work furrow of the dig- 
ging breast, which admits air and frost readify 
to all parts. Whereas the breast of the com- 
mon plough squeezes the furrow-slice over in 
a narrow space and involves great friction, the 
breast, from its shape and setting, as 
it were ‘shovels’ over the furrow -slice where 
there is little resistance; the soil runs up the 
shovel-like blade and is fiicked over by the 
wing of the breast, forming a broken- backed 
furrow-slice, which falls lightlv and well bix>ken 
to be weathered. The parts of a digging plough 
are far fewer than those of the common plough. 
Owing to the down pressure being so little, the 
Blade, as compared with the common plough 
slade, is very small, while the pressure on the 
side cap and breast wing are also very small. 
The front or shin of the breast acts as a coulter ; 
it is not set quite vertically, but reclines slightly 
towards the unploughed side. The skim coulter 
can be used to cut a coulter track if desired. 
Most English makers mount the breasts on 
heavier h^ms than is necessary, as they find 
that English farmers will not buy ploughs that 
do not closely resemble the form to which they 
have long l>een accustomed. Some excellent 
plough parts devised by English makers became 
obsolete because they did not conform to pur- 
chasers’ views. 

The Kentish or Sussex plough is in reality the 
Anglo-Saxon plough with little alteration, as 
shown by the specimen of the latter at Lewes 
Museum. It turns a broken-back furrow very 
similar to that of the digging breast. No plough 
yet does better work on the Weald than these 
oki wooden ploughs, especially when the surface 
is haid; they wul fooe a sunaoe that no other 
plough can enter. Their deadweight is great, 
out through the amaM friction everywhere ex- 
cept on the slade, which does not exceed that 
of the common plough, the draught is not ex- 
cessive as compared with the common plough. 
They are tum-wrest Roughs, the moula-bom 
being shifted from side to side at the end of 
the furrow, and the coulter is brought over by 
iiiifting a stake held between two stays. Some 


forma are made with gallows heads fat kM 
work, and some have ordinaiy wheels, llie' 
share is diisel- pointed about 6 m. wide, wiA 
a long thick sleeve. 

The gallows piough is used for hillside work. 
Insteaa of the wheels being secured rigidly to 
the beam, they are carried on a fore carnage, 
the beam riding between them. This enables 
the holder to bidance his plough independently 
of the position of the wheels. 

Turn-wrest ploughs take many forms, and are 
constructed so as to allow the furrows to be 
laid in one direction, so that there is only one 
ridge to set and no open furrows or finishes. 
Where land does not reauire open furrows to 
carry off water they are aecidedly good; and in 
their modern forms they add but little to the 
draught. 

Swmil ploughs are ploughs fitted with a body 
forming a mole, and are used to break up the 
hard pan which often forms at the bottom of 
furrows; for this reason they follow the track 
of an ordinary plough, breaking up, but not 
necessarily inverting the subsoil. 

Steam Plough, See art. Steam Plough. 

Gripping ploughs are generally contrived by 
fitting a suitably made body to the beam of an 
ordinary plough ; makers supplying these. The 
sides of the turf are cut by two vertical shares, 
and a specially shaped breast throws the turf 
furrow out. They should be much more com- 
monly used. 

Turf-paring ploughs are made somewhat simi- 
larly to gripping ploughs, but the turf is allowed 
to rise over a raised oack, and fall behind the 
tiimk of the plough. 

Potato ploughy an implement less commonly 
used than formerly. See Potato Plough. 

Disk ploughs are made with disks in the place 
of the ordinary share, coulter, body, and breast. 
Set at an angle somewhat across the line of 
draught, as the plough advances the saucer- 
shaped disks revolve, the fore edge cutting a 
way, and in revolving turning the cut turf 
aside. It is more suitable for land in which 
there is much fibrous growth, as in breaking 
up pastures, and as such is used freely in break- 
ing up prairie. It will, however, work well on 
sous tree from stones ; and as it masticates the 
soil, producing a seedbed direct, is a very valu- 
able implement. In the British climate, where 
it is generally preferred to allow the soil to 
weather before cropping it, these ploughs attain 
little popularity, out are deserving of more 
con>mon adoption. 

Gang Douole-furrow cmd multiple Roughs have 
attaint much popularity in the Colonies and 
new countries, but little at home. Of the eoo- 
nomv of working more than one furrow there 
can be no doubt; but the ploughs ofiered to the 
British farmer are as a rule unsatisfactory, be- 
cause, throu^ the small frames and consequent*^ 
dose pladng of the bodies, there is not sufificient 
room for the manure, stubble, or loose material 
to pass through, and they bl6ck. In the Colonies 
the more casual farming and more general use 
of disk ploughs cause less objection ; moreover. 
Colonial faimrs are better catered for. For 
ploughing our hard soils, also, the rigid bodies 
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In peepect to the merite and aalne ef a plough, 
the ItoyaJ Agrioultuial Society of England drew 
up the following points to control their awards 
in their most recent competition: — 


Price 10 

HeobanioiJ properties 20 

Simplicity 10 

Drau^^t relatively to work done 20 

Flatness of sole of furrow 10 

Perfection of work of burying vegetation 25 
JBfficienoy of skim coulter 6 

100 

Fw. J. M.] 

PlWttifIlifis* — Ploughing calk lor a con- 


siderable amount of skill and experience on the 
part of the ploughman, for it is not merely neoes- 
sary to plough a straight furrow, but to be able 
to adjust the plough to the veiy varied work it 
is called upon to perform. On nat land in fairly 
good condition a plough should be set so that it 
will hold up to the furrow-slice from end to end 
of the field without guidance ; failing thi^ unless 
there is great vari^ility in the condition and 
nature of the laud, the plough is not well set. 
If this test be applied to ploughs as they are 
found at work, only a small proportion will show 
satisfactory setting. A {dough allowed to run 
like this will prowibly not lay its furrow well, 
because the little wheel may cut in too deeply 
or may ride off the land in places; and it is the 
duty of the ploughman to keep a good grip on 
the plough to maintain a proper fiance. It 
wouM be advantageous if all ploughmen were 
taught to hold a swing plough, for then they 
learn the necessity to keep the plough balanced 
and acquire the knack of doing it. Wheels 
greatly facilitate the holding, but they are apt 
to make careless ploughmen, who when 
plough does not hold up to its work are liable 
to correct it by pressure, and they are able to do 
this indiscriminately when the plough is partly 
baknoed on its wheels. Every nloughman would 
be shown by means of a dynamometer how 
enormously he increases the load on the horses 
even by slight pressure. Yet it is a very com- 
mon experience to see a man walking with one 
or even two feet out of the furrow, fearing the 
greater part of his weight on the handles all day, 
and although he may have been a ploughman 
all his working life, he is still unable* to set his 
plough proper^. 

The art of noldmg the piou^ is mainly a 
matter of balancing, the parts S the body and 
breast of the plough in contact with the ground 
bcdng the pivot; but the pivot is not placed at 
any fixed pcdnt, it being necessary to find by ex- 
perience tne best point to eraplov accordingly as 
resistance is met^ or a specific object is desired. 
Btsefiy, pressitre on the handies ndses out the 
peint; Hfting them in oonjimction with the 
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na from the ri^ to*the righ^ 
asinanyerdiiiaiypivo^g. FnotKm ia ndieved 
when the holder, widiisg to press on one handle 
to produce an eflbct^ lifts eommondingly with 
his other hand, maintaming a mm grip which 
carries the [plough; but this is done only by 
those who evince an interest in their work and 
have a care for their horses. In turning a plough 
at the ends it should always be thrown on the 
big wheel side, and slid round on the heel of the 
slwe and the breast rest, whether turning to 
left or right, as then the headland is not cut up; 
in some dry -land districts the plough is run 
round on both wheek, making an untidy hend- 
land, which if TOrsisted in on Mavy land in wet 
weather, would cause it to be so churned by 
the treading of the horses as to be practically 
impamble. The ^rpose of the parts has been 
described (see art Plough). The wheek mainly 
adjust the depth of the work, but the furrow 
wheel also regulates its width; the width of the 
furrow being that lying between the inner side 
of the big wheel and the line taken by the 
coulter. Plouglis set to pull into their work, 
that is, where the furrow wheel bites the land 
hard, cut ^ in. or more on soft land than where 
they run easily up to it; and it is accentuated 
when through the wearing of the axle the wheels 
do not run vertically true. The tendency to run 
too hard on the land, or too much away, is cor- 
rected by altering the position of the sliding 
head; in view of the pivoting the head is pushed 
in the oprosite direction to that which the plough 
is desired to take. The tendency to run into 
the ground is corrected by altering the draught 
chain to a lower point in the head; and to make 
it point downwards the draught chain is raised. 
On changing a share whidi has worn short for 
one which is new and long-pointed, it is necessaiy 
in exact ploughing to readjust the plough, as 
owing to the downward pit^ of the share point 
it may, according to the state of the land, plongh 
i in. or more deeper than the old one. Ihe 
setting of the coulter, whether set wide at the 
cutting edge — that is, towards the unploughed 
land— ^ narrow, greatly influences the run cf 
the plough, as it has a great tendencv to follow 
the setting, and it is fetter to set this to ease 
the draught than to have to apply great pres- 
runningtrue. All parta 

^ kept in good order, wilii 

all parts plumb and true. All adjusting parts 
should have their nuts and bolts kept well 
greased to facilitate alterations and to prevent 
threads being cut by too bard screwing. 

The first essential in plou^ing is that the 

« man lAiall be a go^ horseman, and this 
y should learn while driving horses draw- 
ing implements which require no steering. He 
(diould TO able to drive with lines a team of two, 
three, or four horses abreast, so that he will not 
jieed the help of an assistant though he worka 
a single or multiple plough. Horses readily 
learn to obey the voice and to understand the 
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terms employed to direct them, and a good horse- 
man will soon get a team to answer instructions 
with the very rare use of the lines. A man who 
depends on tne lines is rarely a first-class plough- 
man. He requires his hoiees to need little other 
goidanoe but the voice when opening up fresh 
Wds or ridges where there is not a furrow to 
guide the horses. He should also understand 
what class of ploughing is required for the dif- 
ferent crops he is preparing for, and in accord- 
ance with the season. 

With all but turn- wrest or one-way ploughs it 
is customi^ to plough the ground in lands or 
parallel widths convenient for turning; though 
on heavy land, high-backed lands giving narrow 
ridge and furrow are commonly made with the 
view of forming channels to carry off the surface 
water; and it is below the furrows that the 
under drains are usually placed. Generally these 
lands are straight, but in the south-east Mid- 
lands they very often take a serpentine form 
known as 8-lands. The lands vary consider- 
ably in width. On light soils 22 yd. is most 
common ; on heavier soils they vary according 
to the fall of the land and its consistency, as 
well as to local practice, from 9 yd. to 3 yd.; the 
latter are adopt^ in some districts so as to take 
the width of a drill, and the horses do not walk 
on the part to be drilled, but in the open fur- 
rows at the side. In some districts foul land is 
raftered ; that is, the plough ploughs a furrow 
and misses a furrow, a turned lurrow thus lying 
on an unturned furrow. See also Bafterino. 

Before explaining the method of setting out 
lands it is well to consider the forms of fur- 
rows. The furrow -slice is the slice of land 
cut below by the share and on the side by the 
coulter, inverted by the breast; the space be- 
tween the unplougned land and the ploughed 
is the horse walk or furrow proper. Ordinary 


breasto are not set to comple^y invert a fws 
row-slice of less than 7 in. width. On heayy- 
land leys 8 in. makes the best work; 9 in. is 
convenient, and 10 in. the limit of go^ work 
with an ordinary plough, though 13 in. may 
be taken with a digging plough ; however, for 
wheat the digging ^ough is not so well suited 
to ley ploughing as is the common plough. On 
fallows for wheat the furrow may m taken as 
wide as the plough will conveniently turn it 
Wheat ploughing is ordinarily performed at a 
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Fig. 1.— Fnnrow-iUoe too Deep on the Hone-walk Side 

A, Fnrrow-elloe. B b, line of horiiontel horae-welk or 
■ole. 0, Sbsre line. D, Edge of ihare. i, Break out 
under the already ploughed hone -walk; the tendenoy 
being downward* beoause the line of out incline! eo 
Failiiig a clear out at F on the line B, there U no definite 
fracture point, and on tough land it may extend lome 
inchee , making heavy draught, turning a fiat and ooano 
furrow, coarse and biul ploughing 

depth of from 4 to 6 in.; though after roots on 
light land, where it is desired to leave a firm 
roothold for the plant, some prefer as little as 
from 2 to 4 in. Occasionally, late in the autumn, 
after roots fed ofiT, when working would be diffi- 
cult, wheat is sown broadcast on the surface and 
ploughed in, the furrow not exceeding 1 jr in. in 
depth. In this case the furrow-slice is laid flat, 
and no harrowing is done, the seed being already 
well covered. We have seen excellent crops 
obtained thus, when other methods would have 
been most unsatisfactory. For autumn fallows 



to lie through winter, a furrow from 10 to 12 in. side level just to the width of the unploughed 
width to 6 or 8 in. depth may be taken with land, but breaks up several inches m oepth 
the common plough, ana 13 in. with the digging and width under the horse walk ; this nmkes 
plough. When using the digging plough for coarse work, and it adds very excessively to the 
this work there is no need to make tne furrow- draught, for the tearing out is far inox^ difll- 
slioe fall too far over. Cross-ploughing in the cult tnan the shearing o^ which comes naturally 
spring mil be efiflsotive on these big rurrowa when the share runs hoiison^Iy. Tlb0 easiest ^ 
It has to be remembered that a big furrow- furrow -slice to turn is that vrheBip^ttA land 
slice is not necessarily a coarse furrow-slice, side of the furrow is deeper than tlBSSpr, for 
A well-proportioned furrow-slice is not coarse; then the fracture at the wing of is 

but if tne plough is so set that the share cuts helped by the slight edge previoc^^Pl^; in 
much deeper on the breast side than on the land other words, it s^ts away easily. ' 

side, especially if on heavy or tough land, the The furrows orainarily ploughed are rectaa* 
wing of the share does not shear off the under golar, oonsiderably wider flum deep, but they 
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take a trapesoidal form (aa when the the furrow as cut by the share is horisoutal, 
land side is deeper than the furrow side) to pre- and the share cuts dean out without leaving 
sent a higher crest than is given by rhomboidal any uneven edge. 

form; the trapesoidal form is also taken when Ihemethodsofsettingoutthelandforplough- 
the dip is in the opposite direction, that is, deeper ing are simple, and are devised for two main 
on the furrow side. With dig^ng plou^s, reasons — on light land to provide the most 
where the shin of the breast inclines towards economical condmons of turning, and on heavy 
the land side a right-angled furrow is not ob- land to provide what is regara^ as the most 
tained, but the opposite sides are parallel The suitable frequency of water furrows to free the 
common plough makes a furrow-dice similar in surface from excessive wet. In the former case 
shape to the section cut, but the digging plough the water is got rid of by percolation. In the 
makes a broken-backed furrow -slice in which latter, where it is desii^ to leave the land 
the shape is kept only when the land is ex- crowned or raised, this is maintained by plough- 
ceedingly tough. A broken-backed furrow-slice ing the furrow-slices towards the top or crown 
is idso made by the Kentish plougL Qrdi- five times to ploughing them away four times, 
narily the best work is done when the sole of as this generally balances the tendency of the 



22 YARDS RIDQX TO RIDQE 
OR 1 CHAIN LAND 

Fig. 6.^Ketliod of Setting out Ridges on Light Land 

B, Ridges 22 yd apart The first is set a quarter of a land, 61 yd , from A outside of field, r, Finishes or last furrows 
midway between br oq, Bach quarter land of yd , gathered, that is, with furrows tamed whilst the horses u they 
reach the ends are turned to the right OO, Each quarter land of yd., eaet, that is, with furrows turned whilst the 
horses as thw reach the ends are turned to the left L. Points at which the castings b^n Bracket 1 of 11 yd. is first 
ploughed. Ihen bracket 2 of 11 yd. about the second B is ploughed. Both these are gathered. Bracket 8 is the first cast- 
mg and ooonples 11 yd. When this Is ploughed, an open space of two furrows from which the soli Is turned Is left If a 
special form of finish is required, it is done There are thus 2 brackets of gathering done at this stage and I bracket of 
easting, making 88 yd. from A to K A third ridge has then to be set in the middle of bracket 4 When this Is mthersd 
bracket 6 is cast, and so on Arrows show direction in which the furrows are turned On heavy land with high ba» ridges 
each land is ploughed as it stands, the lands being all cast or all gathered, with setting at the top or bottom accordingly. 

soil to be harrowed or washed by rain to a lower should be 5^ yd. from the side boundary. Feer- 
level. In tum-wrest ploughs all furrow-slices ing, ridge setting, or drawing, is the opening m 
are turned in one direction, and no open furrow of the land when starting a new ridge or landf; 
is left throughout the field. and is usually meant particularly to indicate 

On light mnd 22 yd. is almost invariably re- the first draught up a field. It is a shallow 
garded as a *land’, or that space between two furrow-slice leavinu the first furrow. It has 
open furrows. To set out the lands it is best an advantage that the ridges are not set so high 
first to mark out the width of the headlands or as when two large and thick furrow-slices are 
end pieces on which the plough will be turned, brought together. In the best English plough- 
and which will subsequently bp ploughed at ing matches a feering or false furrow is not 
right angles to the rest of the field ; custom, permitted, as it is held that a good ploughman 
according to district dictates ^m 6 yd. to 6 yd. should not need the assistance of i shoulder track 
as the width of the headland or head ridge. In from which he can easilv obliterate crookedness; 
some districts a headland is provided on aUsidea and also that he should have skill to lay his 
so that the ploughing may be done right round furrows perfecdv and still cover in growth, 
the field, instead of with a ridge placed in the This is one of the most severe tests in high- 
middle of the headland. On w whole this is class {fioughing. When starting, the plough- 
preferable in many cases, though sometimes in- roan sets m his ploi^h against the first stfice 
convenient Along the lines at the end of the with the view of going straight to the oorres- 
field a stake should be set up at eveiy 22 yd.; ponding one at the end of the field. He may 
but lor reasons to be explid^ the first stake nave set up middle marks or leering poles 
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m line b e twoeo thMe to guide him, or if 
nift^r ^pkk u|> with hk e^e lundry guid- 
inf; iBArkfl to lead him. In setting off he starts 
wkh hk coulter a^inst the stake if he k going 
to make a i^t-rk^ setting; and the big whe^ 
if he k going to make a simple setting, which 
will leave an uApJoughed furrow below that 
where he turns the first furrow - slices. On 
reaching the farther end of the field he turns 
hk ^ough to come back. If he k making 
a spuit- ridge, setting hk coulter will return 
doum the same tradc^ and the furrow will be 
thrown in the opposite direction to the first, 
leaving an open space (ploughed) two furrows 
wide. On getting back to the otner end of the 
field he wul tom back the last furrow -slice 
ploughed, but will also bring up fresh ground 



Fig 6.— Flnlihei 


(1) Lut furrow, a, still to be ploughed. (2) Last fur* 
row-alloe, A, ploughed, leaving furrow, b, 2 hone- walks 
wide Farrow back flnishes are made by simply plough- 
ing one or more furrows back into tlie hone-walk, a 
(ST Mould-furrow finish. The furrow o is a subsoil fur- 
row ploughed out of D. The open space is therefore only 
one hone-walk wide, Instead of two as in (2). 

from below, and on reaching the other end 
will turn back the first furrow -slice similarly. 
To avoid too high a ridge he ploughs the fresh 
furrows rather more shallow than he will the 
resnainder ef the land. This, however, is often 
avoided bj having the furrow-slices thrown back 
on to the luiploughed land with a fork. When, 
harvtng plou^ed the first furrow in the simple 
setriftf, he turns to plough the second furrow, 
he will run hk plou^ so that the two furrow- 
rikes lie up to fme another, or one over the 
o^er, ns circumstances order. If either of these 
settings be adoptjMl, the subsequent procedure 
k siimlnr; he will pfioiigh towards the ridge 
5^ yd. on either side, making 11 yd. in all; tun 
k called gatherniff, ridging, according to 
vernacular. He will then leave thk land, and set 
a fresh ridge 22 yd. from the first, ia tlw same 
maaiiaras&efii^againidoughiQgllyd. Thk 
wiM leave 11 yd. between the two unjNonghed; 
ai^ he will then commence to oast or cgdit ^k 
by tamhig hk homes at each end to the left, 
instead €i to the right as he has done previouriy, 
sad oeatinue to do so until he plengks all 
He Hour has todecidoon the smtasdof finkh- 


ing. He may leave an open finish, that is, sanfly 
leave off when all the land k pkmj^ied,' leaviag 
a horse walk two farrows wide; or he nmy make 
a mould-furrow finish, which he does ploa|^ 
ing a furrow out of the subaoiL It k generAy 
b^ to do thk by ploughing a furrow to tka 
other end of the fi^ on another land, and then 
returning and turning the mould furrow in the 
same diieotkm as the last ordinary furrow was 
turned, as he will be able to set hk wheels 
more easily, and will get a better coulter track 



Fig. 7.— Section of Simple Ridge Setting 


A, Surface of land b, Horse-walk from which o fur- 
row was cut. D, Unploughed land The plough is gene- 
rally set deepest on the little wheel side, and a square 
furrow is not cut, and it breaks away at the other edge. 
The setting is generally shallower than it will be for the 
main ploughing, as are the next furrow or two, so as not 
to give too high a crest to the ridge. On returning the 
coulter, which in the illustration Is along the line K, Is 
often run closer to the first furrow, and then O' overlaps 
c more than ia shown. It is a rule in many ploughing 
matches that every furrow must be shown clearly, but In 
practice this is not so much insisted upon 

Sometimes the last furrow -slice and sometimes 
the two last are ploughed back, in which case 
no mould furrow would be ploughed. This is 
called the furrow-back finish, and provides that 
the horse track is well filled with soil, and so 
there is no waste portion without soil. Unless 
there is a special reason of requiring the mould 
furrow to act as a water furrow to carry off 
water, the mould fuiTow has neatly lost its 
vogue since reaping machines have come into 
general use. 

When ploughing land lying in high ridge and 



Fig. a—SectioD of Split Ridge Setting. 


Xi, Burfece of lend. A, Coulter line both up uid down, 
the first furrows being thrown In opposite directions. 

B, Horse-wslks msde, the f nrr ew-i M oes being thrown 
0, Tumed-hack furrow. TheM furrows are senetlaMi 
thrown well back with a fork whan a low-crested rldg* M 
desired; otherwise they are turned back to be along wnh 
a furrow out helew ttMm at D, which aats the ridge, and 
ploughing goaa on attarwarda in the usual maunar. 

furrow on heavy ooik, each ridge k ploughed 
separately; and it k rither rid^ or gathered 
by first set^g a ridge and turning the farrows 
on either ride towards the ridge, or it k oast or 
split settii^ a ridre ia the bottom on either , 
side and turning all dm furrowt downhill, thvs 
tending to lower the licke. When floughiiig 
^ose ridges in autumn it should hefyntrivei 
previous pkmffhuigs that the laniM ridged 
to have a water furrow at the bottom to mm 
off winter rain. If gathered in ^firing them is 
less likelihood of rain doing injury. 

The foUosring table riiows tbs* rim sale el 
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Ploughlaiid — Plum 


txml of lum howat at ptoo^ is dow, taking 
tkanttobeoniof astakleol^lioiin. telanAi 
S2^ wide and SSOjfd. Ioba the a;waga extra 
waUE beyond tkaaeetaelljpMghed due to tors- 
ingieie^yd. 
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Thk also shows the advantage of multiple 
plongha [w. j. m. J 

PUMii^laficI (or in Scotland PIOMStisam 
OC Lasid) is an old measure of land denoting 
the amount which can be ploughed in a year by 
one plough. In England the word is equivalent 
to a hide of land, which according to some au- 
thorities was 60 ac., to others 80, and to others 
100 ac. It is probable that there was no fixed 
standard, and that local usage deterniined the 
extent in Scotland the ploughgate of laud con- 
tained 8 oxj^g, each oxgang containing from 
8 to 14 ac. Scots according to the nature of the 
land. Usually, however, the oxmng contained 
13 ac., so tlmt the ploughgate of land in Scot- 
land may be taken as the equivalent of 104 ac. 
Scots, which for practical purposes is equal to 
130 imperial acres. Under we Act of 1621, 
which 18 still in force, the qualification which 
entitles a person to kill game in Scotland is the 
ownersh^ of a ploughgate of land. See under 
Gamx Laws. [d. b.] 

Plovwv— The name Plover is loosely applied 
to the members of several difierent genera of 
the family Charadriidae. The moat typical re- 
presentatives of the plovers in this country are 
the Golden Plover {Ckaradnut pluviaHi) and 
the Orey Plover (SquoUarola H^vetiaa), The 
Golden Plover is known on its mictions 
and during the winter months, when it is 
numerous on the coasts. It neats in Devonshire 
and Wales, and in the north of England and 
Scotland with increasing abundance as one goes 
farther north. There is a general movement 
aoiithward in the autumn, and a return move- 
ment in the spring. In npring and summer the 
male baa the under parts black, but they become 
white at the autuaiM moult The Grey Hov«r 
greatly resembles the Golden Plover in app^ar- 
anoe. It is less numerous, though many nocks 
frequent the seashore during the winter. The 
commonest plovw in the Bri&h Isles, the Green 
Plover or Lapwing *( Vanellua vylgaru\ which is 
resident and wide^ distributed, is described in 
the art Lapwuto. A common bird on flat pa^ 
of the ooast is the Bing^ Plover (JSgtaJUtu 
kuOiool^ which is also rmdent throughout the 
year. The Kentish Plover (jEffiaUtu eantiana) 
arrives on the English riiores m .^ril and de- 
parts again in the autumn. The Dotterel ^1^- 
dftmuu sncrtii«2hi«)andanumbmr of other British 


birds are also oooaaioiially called plovera. The 
food of plovera oonosts ii worms, (dugs, nuidl 
moUusea, marine inaects, &c. [x. 8. n. &] 

Pliasiib — ^PliUBi are the hardiest of all stone 
fruits. They will succeed in any moderately good 
soil with but little attentioii, and their remark- 
able crewing powers make them of exceptional 
value for cultivation for home use. This same pro- 
lificacy is, however, somewhat of a drawbaclc to 
the market grower. In seasons of an abumknt 
crop nrices are so low as not to be profitable, 
ana there would be a glut of plums every year 
were it not that the blossoms are liable to be 
damaged by spring frosts — ^a contingency which 
renders it advisame to grow a van^ of sorts. 
It k the grower upon high-lying land but Kttle 
visited by late frosts, and who thus has a crop 
when his competitors have not, who makes the 
most money by growing pluma Even when soM 
at a very low price, £80 per acre may be realised 
from a crop or plums. 

Plums are best suited by a good loamy soil 
containinglime, one which is neither too wet nor 
too dry. Excessive dryness is very damaging to 
stone fruits ; the soil should therefore be deeply 
worked, aud mulched in summertime, or kept in 
good surface cultivation by hoeing. Plums root 
near the surface, and the ground must therefore 
be dug once a year, failing which it should only 
be hoM. It is usual to plant standards and 
half-standards 20 ft. apart, with from 20 ft. to 
25 ft. between the rows, and small pyramid and 
bush trees from 6 ft. to 9 ft. apart Rums may 
be advantageously grown on espaliers, in which 
case not less than 12 ft. should be allowed be- 
tween the rows. Extra choice varieties are c«nb- 
monly planted upon walls with an eastern or 
western aspect, but where wall space is limited 
we should prefer to devote it to more tender 
fruits. The pruning of plums is not difficult. 
The main branches of standards do not require 
to ^ shortened back in the winter, except those 
which have made over-luxuriant growth; but 
branches which crow may be entirely removed, 
and the numerous small side shoots cut back to 
the fifth bud, which will assist in the produc- 
tion of fruit Suckers springing from the roots 
should be promptly removed. Trees planted in 
ric^ soil are liable to make too much growth ; 
this is best counteracted by lifting and replant- 
ing or by root-pruning in autumn. Trees on 
walls are generally grown in the form of a fan. 
Plums are generally propagated hy budding or 
grafting. In budding, care must be taken that 
wood and not fruit buds are used, and in graft- 
ing that there are wood buds on the scion, 
when stocks are raised from stones the young 
plants should be cut down to two buds a year 
after transplanting from the seedbed. The fruit 
crop is often so heavy that it would break many 
of the branches ; this is best prevented by thin- 
ning when the fruits are still quite hara and 
green, in which state they are viUuable for culi- 
nary purposes. Choice dessert plums riiouid 
be allowM to become fully ripe on the trees 
unless it is desired to keep them for a time, 
which may be done by wrapping them in paper 
and storing them in a dry airy place, but plums 
which have to travel riiould be sent off before 
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thev are fully ripe. Beeeert plume are grown 
under fflaas in the moet oompl^ ffardena, ueu- 


under glues in the moet oompl^ gardens^ usu- 
ally in pots or tuba. They will stand but little 
forcing, and require roomy, aiiy, and light glass- 
houses. The sorts are favourites for grow- 
ing in this way. These are not so hardy as other 


plums, and the true Greengage is only cultivated 
in one district of Cambridgesnire on a large com- 
mercial scale. Damsons are valuable b^ reason 
of their thriving with next to no attention, and 
as they usually sell well, they make a very profit- 
able hedge. Bullaces are generally considered 
as Quite mferior, but some people are nartial to 
the& peculiar acid taste. The chief enemies 
of plums are the Apple Mussel Scale ; various 
aphides and Red Spider ; the Small Ermine and 
winter Moths ; steo 


ground, it follows that careful raking up and 
burning of these will do muoh to prevent bture 
attacks, fi^mty fluids will check the summer 
stages; the first spraying when the bods begin 
to swell is done with Bordeaux mixture of 
medium strength (see FuvgioidxsX the second 
follows after tne petals drop. If later spravinff 


aphides and Red Spider ; the Small Ermine and 
winter Moths; stem -boring weevils; birds, 
which eat the fruit buds, ana wasps, which eat 


the fruits. Heavy syringings are usually neces- 
sary to destroy the aphides, which are parti- 
cularly partial to plums. 

There are a great number of good sorts of 
plum, and of these it is only necessary to men- 
tion Angelina Burdett, Bryanston Gage, Coe’s 
Gkilden Drop, Early Transparent, Guthrie’s 
Late Green, and Greengage as being first-rate 
dessert sorts; and Riven? Early Prolific, Vic- 
toria, Magnum Bonum, Grand Duke, Rivers* 
Late, and Coe’s Late Red as being a good selec- 
tion for general purposes, their ripening extend- 
ing over a long season. [w. w.] 

Pliimr— ParsMitIo Fun^l.— 

Lbaf - DBSTROTiNo FuNGi.— The foliage of 
Plum, Blackthorn or Sloe, and Bullace may be 
damaged by fungi as well as insects. Rust 
appears chiefly on the under side of the leaves 
aitner as specks of light-brown powder (the 
uredoepores) or somewhat later in the season 
as a darker brown dust (the teleutospores) of a 
rust fungus PuoGinia pruni\ no aeciaium stage 
is known. Leaf Blotch is less common, and is 
recognized by the red swollen patches on the 
leaves ; these result from an Ascomyoete fungus 
{Pclifitigma rubrum) which gives off summer 
sporules from tiny openings on the red patches 
and forms winter -fruits on the fallen dead 
leaves, whence arise ascospores ready to infect 
young leaves in spring. Powdery Mildew^ so 
frequent on different fruit trees, forms a whitish 
mould during summer and winter-fruits on the 
fallen leaves (see Apple— -Parasitic Funoi). 
Several fungi cause diy spots or ‘shot-holes’, and 
so damage rae leaves that the fruit ripens badly, 
while the young wood is not matured and dies 
off during the winter. 

TreaimImL — Since in all the above diseases 
the leaves carrying the fungus fall to the 


18 necessary, cupiam or potassinm sulphide (f oz. 
to 1 gaL water) is prefWable, as neither stains 

f the green fruit; the 
coloured fruit should 
not be smyed. 

Fruit jRot.— If this 
appears on ripe or 
nearly ripe fruit it 
probably results from 
insects, or bruising of 
the fruit If it occurs 
on young fruits it is 
generally due to Mon- 
ilia frudigena^ common 
on other fruits (see 
Cherry — Parasitic 
Fungi). A disease 
known as ‘ pocket 
plums’ or ‘bh^der 
plums ’ is easily recog- 
nized ; soon after 
flowering the fruits 
swell up and become 
elongat^ wrinkled, 
dry plums with no 
stone ; the fungus-fila- 
leaf of Plnn, with Urn ments live in the twiga 
wroUen i]^ bearing and the disease is diffi- 

iSeTilmall brown l^tc^ cult to combat except 
Ruit Fnngna {Pweinia by hard pruning and 
i»rttn<). [From Tubeuf.i bycollecting and burn- 
ing the ‘pocket plums’; 
the fungus is common on the wila Bird Cherry, 
and this may serve as a source of infection. 

Wood Rot and GuMiiosia Consult arts, on 
Apple— -Parasitic Fungi, Cherry— Parasitic 
Fungi, and Gumming. [w. g. s.] 

Pliimi InMOt KnwmiM srr.-^e chief 
pests attacking plums are: Seolytue rugulosue 
(Bark Beetle), XyUborus diapar (Shot -hole 
BorerX Diloha oceruleooq^hcda (Figure-of-8 
Moth), Aepidi/ohii of(r0e^onHi9(Oy8ter-shell Bark 
Louse), AphU pruni (Leaf-curling Plum AphisX 
Hyalopterua pruni (Mealy Plum Aphis), Cluorita 


Docit (Plum-leaf Sawfly). ^1 these insects are 
described under their technical designations ex- 
cept ffyalopieruepruni, which is described in the 
art Mmaly Plum Araia 






